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INTRODUCTION 


During the summer of 1535 a plan vas provosed by which the Government should establish 
custom sampling plants for gold and silver ores in the mining districts of the West, where 
the construction of such plants would be justified as an unemployment relief measure. It was 
known that in many districts prospectors and small operators had small lots of smelting ore 
that could not be marketed for lack of sufficient capital to get out enough ore at a time to 
make Carlcad shipments to distant smelters. Moreover, considerable ore of milling grade vas 
available in many districts in which there were no custom milling facilities. It was felt 
that accurate sampling and the classification and consolidation of small lots of ore produced 
from prospects and small mines, with quick cash returns to the shippers on a nonprofit basis, 
would stimulate the working of small gold and silver properties. Idle mines would be put 
to work, and there was a possibility that some of the prospects could be developed into 
regularly producing mines. | 

Each sampling plant was to be centrally located so as to serve the greatest possible 
number of mines and prospects. Wherever possible, the plants were to be built on a railroad. 
As ore of smelting grade accumulated, it was to be shipped to a smelter in carload lots. 
Where a plant was not on a railroad, smelting ore was to be trucked to the railroad after 
being sampled. - | 

Ore of milling grade was to be shipped by truck or rail to existing custom mills, if 
such there were within shipping distance. Field surveys showed, however, that in some dis~ 
tricts not at present served by custom mills enough ore probably could-be obtained to supply 
local plants once mining operations were properly organized.. Mill ore could be purchased 
and stock-piled for subsequent treatment in those districts. It appeared probable that after 
a few thousand tons had accurulated and further shipments seemed assured, private interests 
would build a local custom mill to treat the ore. . 

The authors were assigned the task of formulating standard plans for the custom sampling 
plants of the project; their findings are contained in this paper. Although the project was 
not finally approved, it is believed that publication of the plan together with discussion 
of general sampling-plant practices will be of assistance to those who may be considering 
establishing private sampling works. 
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GENERAL PRACTICE AT SAMPLING PLANTS 


Although ore continues to be sampled by hand, the general practice is to do the work 
mechanically. Moreover, automatic mechanical sampling is more economical than hand sampling. 

The point to which mechanical sampling is carried before hand working begins depends 
upon the mechanical perfection of the devices employed, principally as to cleanliness and 
less of fines. In the final stages of mechanical -sampling,..cleanliness and the mixing of 
fines are very important. : | 

The object of sampling a lot of ore is to determine its true value. There is no reascn, 
however, for- sampling to a degree of accuracy beyond that to be obtained in assaying the 
final sample. 
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A difference of 0.01 ounce between two assays by the same assayer of the same sample is 
ccnsidered a good check, yet 0.01 ounce of gold at $35 per ounce is worth $0.55, or 5 percent 
of the value of $7 ore. This percentage decreases, of course, as the value of the ore in- 
creases. : 

The samples obtained from lots of lewserade ore may vary by 5 eroent of its true worth, 
but the discrepancy should be no greater than 1 percent on high-grade shipments. 


iz Pr n 


The fineness to which any lot of ore must be crushed before a predetermined proportion 
of its weight may be taken for a sample depends upon the size and grade of the lot and the 
distribution of the valuable minerals in it. Writers on the subject do not agree, and prec- 
tices at sampling plants are far from uniform. | 

The problem has been attacked from both the marviematical and enpensne nas gilded: _ BSE 
gart 4 Summarizes the results of various investigators. 4 

Table 1, by Woodridge, ° based on extensive experiments and eaiculacions by Bini tons 
may be used as a guide for a medium—-grade ($10-$20) gold ore. 

For example, as shown by table 1, a l=ton lot of medium—grade gold ore should be crushed 
to 1 inch before a sample cut is taken. Should the ore be "spotty" or high grade, finer 
Crushing would be required before the initial cut is taken. On the other cae l-ton iat 
of uniform, lowegrade ore need not be crushed to this size. 

Taggart’ states that in sampling base ores the weights indicated in Woodridge’ s table 
probably may be multiplied safely by 10. 

The size of crushing before each cut is taken at the contemplated plants ope later 
in this paper is well within the limits set by Woodridge and other authorities.. All lots 
would be crushed to 7/8 inch, and small lots of high-grade ore would be reduced te 1/4 inch 
before sampling is bie 


~ 


TABLE 1.— Snallest permissible weight of sample for varying 
- sizes_of crushing of medium-grade gold ore 


| Smallest - 
Maximum size of products|permissible weight, 


| pounds 


2 ANCHES.,ccednctictarniiatietinds | 10,000 
11/2 Sanches cosine | ——, &, 000 
OS Ce eee ere ee | 2,000 
5/4. AnON cre Staite | - 1,000 
3/8 ANON insets | 400 
1/4 inch... becheNaphaictaceas | 300 
S/1G6 BUG Heteacie deka dudes ru 100 
1 Acs |.) eae eee er | 75 
GMO Siteradseetccniatens | 50 
DO MOS Rigas se cinees Gaciataiereceies | 29 
18 6 Sli tesrstuieemtneedanites | 10 
SO! MOSM yiiseteescasraeceienws: | 4 
60 Mesh acti tatitesatnnen | 1 


~ 


4 Taggart, Arthur F., Handbook of Ore Dressing: Jonn Wiley & Sons, Inc., New York, 1927, p. 1127. 

§ Woodridge, T. R., Ore-Sampling Conditions in the West: Tech. Paper 86, Bureau of Mines, 1916, p. 57. 
6 Brunton, I. W., Theory and Practice of Ore Sampling: Trans. Am. Inst. Min. Eng., vol. 25, 1897, p. 826. 
7 Taggart, Arthur F., Work cited. 
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Size of Sample Cuts 


Obviously, to obtain an accurate sample the size of the first cut must be governed by 
the size of the material to be sampled. For example, 1 percent of a very fine mill pulp may 
te sufficient to give accurate results for metallurgical control, while the same percentage 
of coarse ore would be not much more accurate than a grab sample. 

By reducing the diameter of a cube of ore by one half, each fragment would be one eighth 
of the weight of the original cube. Theoretically, therefore, after each one-half reduction 
in size of the ore fragments, the minimum cut to be taken in sampling should be 12-1/2 per- 
cent. To allow for oversize getting through the crusher, probably 20 percent should be the 
Dinimum percentage considered for a cut after each one-half reduction. The percentage of 
the cut that may be taken safely for each intermediate size can be determined from Woodridge's 
table. The above was considered in the design of the proposed plants; the contemplated per— 
centage for each cut would be ample. 

The practice in regard to the size of cuts at different sampling plants varies greatly. 
The initial cut ranges from 5 to 25 percent, but is 20 percent at most plants. At the El 
Paso smelting plant of the American Smelting & Refining Co. five 20-percent cuts are taken, 
each after a reduction in size. The resultant product is mixed and quartered by hand for 
final grinding. 


Moisture Samples 


Accurate moisture samples.are difficult to take, and generally are a bone of contention 
between the seller and the buyer of ores. The writers know of no entirely satisfactory 
method of taking moisture samples from run-of-mine ores. It would appear desirable that a 
sample for moisture determination should be taken at the time the ore is received and weighed, 
as some of the moisture in the ore will evaporate while the lot is being handled; on the 
other hand the ore may in some cases be rained upon between weighing and crushing. Obtain- 
ing an accurate sample at the time of weighing, however, depends upon the personal skill of 
the one taking the sample and may be no more than an estimate in many instances. Despite 
its limitations, this practice continues to be followed by many purchasers of custom ore. 

At most plants where the moisture sample is taken on receipt of the ore, two or more 
holes are dug into the truck or car lcad after the top layer has been scraped off, and one 
or two 10—-pound samples are obtained and placed in sealed containers until ready to be dried. 
Duplicate samples taken in this manner seldom check very closely. The principal chance for 
error lies in the fact that fines contain relatively more moisture than coarse material. 
Obviously, the personal equation cannot be eliminated; personal judgment must be depended 
upon to get a fair sample. 

Occasionally grab samples for moisture are taken at the end of a conveyor belt from the 
primary crusher; if the ore has been thoroughly mixed before it reaches this point and a 
weightometer used on the conveyor, such a grab sample would reveal fairly accurately the 
moisture in the ore at the time the sample was taken. In most plants, hoxever, little mix— 
ing of ore occurs in the initial crushing. 

Fulton® considers grab sampling unfair and recommends that the regular plant sample 
prepared for final grinding be used in determining the moisture and that allowance be made 
for evaporation of moisture in the passage of the ore through the plant; this is considerable 
and must receive consideration. 


4 


8 Fulton. Charles H., The Buying and Selling of Ores and Metallurgical Produots: Tech. Paper 85, Bureau of Mines, 
1915, p. ll. 
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According to Brunton, ? experiments have shown that the loss of moisture during machine 
Sampling is about 10 percent in summer and 7 percent in winter in Colorado. Hence, an indi- 
cated, 5—percent moisture content of an ore sampled in the summer would contain actually 5.5 
percent. He also states that 1 percent should be the maximum discount to be added to offset 
evaporation; if the sample contained 15 percent moisture, the deduction for moisture should 
be 16 and not 16.5 percent. Duplicate samples of relatively dry material should check within 
10 percent. . 

Brunton's figures for loss of moisture in Colorado ores would be too low for damp ore 
in the Southwest, where summer temperatures are over 100°F. and relative humidity usually 
less than 20 percent during the day. Gold ores from near the surface in the Southwest usu- 
ally contain about 1 percent water in dry weather. Some of the southwestern gold custom 
plants make a blanket deduction of 1 percent for moisture on all shipments in dry weather. 
Deductions for moisture in similar ores shipped to smelters usually range between 2 and 4 
percent. Talcy ores from wet mines in the mountain regions may contain as much as 30 percent 
moisture. 

Moisture samples are dried at a temperature of 212° to 250°F. until a constant weight 
is obtained. 


PROPOSED METHOD OF SETTLEMENT FOR PURCHASED 
ORES AT CONTEMPLATED SAMPLING PLANT 


Payment for purchased ores is based on the assays of the samples taken of the ores. 

The final product from sampling a lot of ore generally is split into four 250-gram por— 
tions. One split is given to the shipper, one used for assay at the plant, one held for 
umpire, and the fourth for a recheck at the plant if needed. 

Usually, if within certain limits, settlement is made on the average of the buyer's and 
the seller's assays; that is, the difference is split. If the discrepancy is beyond the 
limits set, a sample is submitted to an independent assayer for "umpire" determination. 
Should the result of the umpire fall between the disagreeing assays, this assay is taken as 
the basis of settlement. In this case the cost of the assay usually is shared between the 
buyer and the seller. Should the umpire assay be higher or lower, the one nearer the umpire 
assay is chosen for making the settlement; the loser pays for the assay. In some districts 
either the buyer or the seller may call for an umpire at any time irrespective of the differ— 
ence between the two assays. Some purchasers of ore pay only on. their own assay, except 
where an umpire is called for. In justification of this latter policy, it is pointed out 
that assay offices at most small mines generally are not properly equipped nor are competent 
assayers always employed, whereas up-to-date laboratories are provided by the purchasers and 
experienced assayers employed. 

In assaying low-grade gold ores it was formerly considered that duplicate assays of the 
Same Sample by the same assayer should check within 0.02 ounce. With gold at $35 per ounce, 
however, this difference is $0.70 per ton, which appears to be too high. An attempt should 
be made to keep the discrepancy to 0.01 ounce per ton. Due to the inherent difficulties of 
assaying, however, results within 0.02 ounce can be considered a close check on the same 
sample of low-grade ore by two independent assayers. Obviously, therefore, differences 
within 0.02 ounce should be split. For high-grade ore a larger tolerance is allowable. 

Control assays for low-grade silver ore should check within 0.2 ounce; for 50-ounce ore 
the discrepancy in the assays may be as much as Q.5 ounce. 

According to Taggart, ?° the usual splitting limits for copper ore are 0.2 to 0.5 per— 
cent; lead ore, 0.5 to 0.6 percent; and Zinc ore, 0.6 to l percent. 


9-- Brunton, I. W., Theory and Practice of Ore Sampling: Trans. Am. Inst. Min. Eng., vol. 25, 1897, p. 826. 
10 Taggart, Arthur F., Handbook of Ore Dressing: John Wiley & Sons, Inc., New York, 1927, p. 1127. 
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In the plans for administering the plants considered in this paper, it was proposed to 
buy the ore outright and dispose of it later unless the shipper should prefer to do his own 
marketing, in which case it would be sampled and returned to him. The sampling, treatment, 
freight charges, and metallurgical losses would be calculated for each lot purchased and the 
proper deductions made at the time of settlement. If doubt should exist as to the recovery 
that might be made on any lot of mill ore received, or the cost of smelting a concentrate, 
a part payment would be made on receipt of a lot and final settlement after the final re-— 
turns were in. 

When ore was purchased outright, it was planned to pay the shipper on the basis of the 
dry weight for each lot as soon as the assays were out. Settlement was to be made immediate- 
ly for small and intermittent lots on the assay at the custom mill when the shipper had no 
facilities for making the assay or did not want to go to the expense of having it made by a 
custom assayer. When the shipper had proper facilities for assaying and a competent assayer, 
or wished to have his assaying done by a competent custom assayer, settlement was to be de— 
ferred until the shipper's assay was received; if an umpire was required, settlement would 
be further delayed. In special cases, however, 90 percent of the settlement price would 
be paid when the buyer's assay was out. 

Settlement for gold ores would be made as follows: If the difference between the ship- 
per's and the buyer's assays was 0.02 ounce or less per ton, this difference would be split 
cn all shipments that contained 1/2 ounce or less per ton. On ores containing Letween 1/2 
and 1 ounce of gold, a difference of 0.035 ounce would be split; and containing over 1 ounce, 
0.04 ounce. On small lots, however, by mutual agreement greater differences rould be split. 
When the differences in assays were greater than the above, a sample of the disputed lot 
would be sent to a competent assayer agreed upon by both parties for umpire. Settlement 
would be made on the umpire assay when the results obtained by the umpire fell between those 
shown by the buyer's and the seller's assays; the cost of the umpire assay would be divided 
evenly between buyer and seller. When the umpire assay was higher than the seller's the 
seller's assay would be used as a basis of settlement, and when lower, the buyer's. The 
loser would stand the cost of the umpire. 

The splitting limits suggested by Taggart would be followed for determining base metals 
in the ores. For silver ores that contained up to 20 ounces per ton, differences up to 0.5 
ounce would be split. On high-grade ore the same procedure would be followed when the dif- 
ferences in assay did not exceed 1 percent of the value of the silver. Greater differences 
would be umpired in the same manner as for gold ores. 


ESTIMATED CHARGES AGAINST PURCHASED ORES 
AT CONTEMPLATED SAMPLING PLANT 


It was planned to run the plants at cost; neither a profit was to be made nor losses 
sustained on any of the lots of ore received. To come out even, should the ore be purchased 
outright, the following charges would have to be made azainst each lot: (1) Cost of samp- 
ling; (2) cost of treatment and transportation of the ore after sampling; (3) metallurgical 
losses incurred during treatment; and (4) cost of smelting concentrates when made. 


mplin 
The cost of sampling at the small plants contemplated would be relatively high. The 
tons per man-shift handled would be low, and as most of the plants would be in isolated lo- 
cations, the cost of power and supplies would be high. The cost cf sampling, exclusive of 
assaying, at large private sampling works in the West is about $0.50 per ton; the cost at 


these small contemplated plants would be about three times that amount. 
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The proposed labor for running one of the contemplated plants on a one-shift basis with 
average wages would be: 


Foreman = operator $7.00 


Assayer = clerk...... 6.00 
OPeTalor canvases 4.50 
Crusherman............ we. 4.50 
Dumpman..................0068 _4.00 

26.00 


At an average of 4 tons per hour for 8 hours daily,.the labor cost would be $0.81 per ton. 
When the plants run at part capacity or intermittently the labor cost would be higher. The 
plants discussed in this paper could handle considerably more than 4 tons of ore per hour if 
necessary, with a correspondingly lower cost per ton. Moreover the same crew could run a 
plant of several times that capacity. | . 

Electric power would be used where available, but small gasoline or Diesel engines 
probably would be used at most of the plants contemplated. The sustained load would be about 
26 kw. (55 hp.). At an estimated average of $0.02 per kw.—hr., the power cost would be $0.13 
per ton. Supplies are estimated at $0.07 per ton of ore sampled. 

The average cost of plants, as is shown later, would be about $20,000. Estimating the 
life of a plant to be 10 years and interest on the investment to be 4 percent, the yearly 
amortization would be $1,666; for 9,600 tons per year (32 tons daily for 300 days), the cost 
per ton would be $0.17. Cost of replacements would about equal cost of supplies, or about 
$0.07 per ton. 

Although charges for administration were not contemplated in the original set-up, such 
costs would have to be included for private plants; they, together with general charges, are 
estimated at $0.10 per ton. 

The estimated average total sampling cost per ton, then, would be: 


LEDO tend eeeea $0.81 
POWO RE aieetieeictch rset danse anekds 13 
Supplies Pihoeisadbelnodacnsce nin eatauatein: 07 
Amortization..................00.0 08. 17 
Replacements............. ee . .O7 
Administration and general 10 

1.35 


If enough ore were available to warrant it, lighting facilities could be provided and the 
mill run on a two-— or even three-shift basis, which would reduce the administrative and 
amortization charges per ton. . | 

As the work of handling the end products of the sampling and the cost of assaying would 
be the same for both small and large lots, a higher rate per ton would have to be charged for 
the small lots. Probably a flat charge of about $5 plus a fixed charge per ton would be made 
for each lot. 


Cost of Treating Qres After Sampling 


| Smelter Rates - 


=~ “ig 


c ‘ 


A. part of the ore from the proposed sampling plants. would be shipped to smelters. 
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smelter rates in the West are competitive. Intermittent shipments of gold-silver ores 
usually are bought under open schedules. Commercial smelters, with both copper and lead 
furnaces, may have schedules for two or more classes of ore. In such cases, a shipper may 
sometimes choose the schedule that will bring him the highest return. 

A base rate usually is quoted for each class of ore; the smelting charge increases with 
the value of the ore to a fixed maximum. Because of the advantages of receiving a steady 
supply of ore, smelters usually give lower rates to shippers who can contract a definite 
tonnage per month. When the same district is served by more than one smelter, concessions 
in rates can sometimes be obtained by bargaining. Special rates are offered by some copper 
smelters for siliceous gold ores, which are desired for their fluxing qualities or for con- 
verter linings. The minimum charge on this class of ore at one western copper smelter is 
€1.50 per ton. Special concessions also are granted sometimes for other special types of 
ores, 

Smelter tariffs for siliceous gold-silver ores.— Only smelters with copper furnaces 
purchase ores under this schedule. The minimum base treatment rate for siliceous gold-silver 
ores in the open schedules ranges from $3.00 to $8.50 at most western smelters; the maximum 
ranges from $6.00 to $15.00. From 90 to 95 percent of the gold, depending upon the grade of 
the ore and the practice at the smelter, is paid for at the mint price. Usually 95 percent 
of the silver, if over 1 ounce per ton, is paid for at the mint price if the proper affi- 
davits showing the ore to be of domestic origin and newly mined (1935) are supplied. About 
90 percent of the copper is paid for at the market quotation, less 2.5 cents per pound, with 
a further deduction of 10 pounds per ton at most smelters. No payment is made for lead. 
The ore may contain a maximum of 5 to 10 percent zinc without penalty. Penalties of 30 to 50 
cents per unit (20 pounds) are charged for zinc in excess of that amount. Arsenic, if over 
2 percent, is penalized at $0.50 to $1.00 per unit. Penalties are also charged for antimony, 
bismuth, and other deleterious metals. A charge averaging about $1 per ton is made at most 
smelters for weighing, sampling, and other miscellaneous services. A special charge of $10 
is usually made for assaying and sampling small lots. 

smelter tariffs for gold—lead ores.= The base treatment charge for ores containing lead 
is usually lower than for ores shipped under the siliceous gold-—ore schedule. Gold and sil- 
ver are paid for in a similar manner. Like penalties are charged for Zinc and other dele— 
terious metals and, in addition, a penalty of 5 to 12 cents for each unit of insoluble 
(silica plus other insoluble material) in excess over iron in the ore is charged. Lime in 
the ore is credited at 8 to 10 cents per unit at some smelters. Usually 90 percent of the 
lead is paid for at New York quotations minus 1.5 cents per pound. At most smelters lead is 
not paid for unless the ore contains over 3 percent. All copper is paid for less 10 to 20 
pounds per ton, and a further deduction of about 6.5 cents per pound is made from the New 
York: quotation on the day of sale. 


Freight Charges 


Commodity rates on carload lots are established usually by the railroads when regular 
shipments of ore are to be made. A base rate for low-grade ore is quoted; an increase is 
made for regular increments in the value of the ore. Freight schedules are usually competi- 
tive, at least to some extent; the same rate may be established from a mining district to 
two smelters at different distances. The base freight rate on ore from western mining dis- 
tricts to smelters may range from $0.25 to about $8.00 per ton on main-line roads and up to 
about $16.00 on branch lines. Usually it is cheaper to ship less-than-—carload lots by truck 
from most western districts. 
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Milling Charges 


Should mill ore be treated by custom mills in the district, the cost of trucking to the 
mill and the cost of milling must be charged against the ore sold. 

Custom plants have been discussed in a recent paper by the senior wander: Custom 
charges, aS shown in that paper, ranged from $1.75 to $9.60 per ton, depending upon the 
character and value of the ores treated, the milling method used, and to some extent upon 
what the traffic would bear. 

should a milling plant be built to Aanaie the ore ‘from the wontenpiaved camping works, 
the milling rates under average conditions are calculated to be about as follows: 


11 


- 


| Rate per ton 
_Plant capacity |Flotation|Cyanidation 


50 tons per day..| ~$3.00 | $4.00 
100 tons per. day| 2.00 | ~ 3.50 


The above charges include amortization, overhead, and a milling profit of $0.75 per ton. 
A deduction of $0.25 per ton has been made on account of crushing the ore at the sampling 
plant. The direct costs included in the above figures are based on average costs in 1934 
at a large number of gold mills of similar capacity in the West. With higher wage scales. the 
labor costs would be increased. a | 

If a satisfactory recovery could be made by amalgamation followed by table concentra-— 
tion, the milling rate would be less than for flotation. 
Mills built to handle only the product from the sampling works would not nea a srusnine 
plant. : 


Metallurgical Losses in Mills 


Obviously, only the metals saved in milling could be paid for. Based upon experience 
at small gold mills in the West, the recovery at cyanide plants would average about 92 per— 
cent, at flotation mills 87 percent, and at amalgamation plants 70 percent. 

-An estimate of the probable recovery would be necessary for each lot of mill ore re— 
ceived. In some cases a metallurgical test would be necessary. 

~The operators of most: well-equipped custom mills are familiar with the different types 
of ores received and from past experience can anticipate closely the recovery that will be 
made on any lot. In such cases settlement is made on the assay value of the ore with stand-— 
ard deductions. Most small amalgamation and gravity-—concentration custom plants turn over 
to the shipper the amalgam and concentrate from each lot after the milling charge is paid. 


Cost of Smelting Concentrates 


Where milling ores are purchased outrignt, allowance must be made for the cost of smelt— 
ing flotation or table concentrates. The cost to be charged against each ton of a lot as 
received will depend upon the ratio of concentration, transportation, and smelter rate: it 
will average about $0.25 per ton of gold ore milled. Special schedules are issued by some 
smelters for treating concentrates; usually, however, the same tariffs apply as for crude ore. 


11 Gardner, E. D., Gold and Silver Custom Piants: Inf. Circ. 6842, Bureau of Mines, May 1935, 4 pp. 
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summary _ of Charges 


As previously indicated, the charges against any lot of ore purchased by a sampling 
plant depend upon a variety of factors. The return for each lot must be figured separately. 

As an example, the indicated direct charges and indirect deductions under average con- 
ditions at a sampling plant purchasing 32 tons per day of one type of $12 gold ore, which 
would be milled in a nearby 50-ton flotation or cyanide custom plant, would be: 


|____ Milling method 
|Flotation |Cyanidation 
Direct charges, per ton: | | 


SAMP Ling CHAT gO tas iidcuseictdacine Aicd nl dawtiaisoesdnarss | $1.35) $1.35 
DB GUC WYO steers Ah alten il eee nda | .25| 25 
MDT Bases oop et od aati ons dindd Oh eadtatitee reece shetyps | 3.00| 4.00 
Transportation and smelting concentrate| hs) een etree 

| | 
TOC caches Jeera | 4.85 | 5.60 

Indirect deductions, per ton: | | 
WilLING 16S geass dele: | a/1.56| b/.96 
Smelter deductions on gold in concen-— | | 

oot: En ee noe Ee en | C72 BAY i cericehichcate 
| | 

Wolf: ee een eT eee eee | 2.40| .96 

| sasoceses | somes 

Grand total... cccccccccceeceteteceeeeee. | 7.25| 6.56 


a/ 13 percent of $12. 
b/ 8 percent of $12. 
c¢/ 8 percent of $12 minus 1.56. 


The net return to the shipper of a flotation ore would be $4.75 ($12 minus 7.25) per 
ton and of a cyaniding ore $5.44 ($12 minus 6.56) per ton. 

The average freight and smelting charges on $12 gold ore in western districts would be 
about $9 per ton, which would leave only $3 per ton for mining, trucking, and royalty charges. 
This grade of ore could be shipped profitably to a smelter only when concessions are given 
in the smelter tariffs, or when the freight rate is relatively low, or both. 

The gold ore shipped to smelters under present conditions has an estimated average value 
of about $30 per ton. The smelting and freight charges on this class of ore from most wes- 
tern camps average about $11.50 per ton, including a S=percent deduction in the price of the 
gold. 

If purchased in small lots by the proposed sampling plants, the charges to the shipper 
would be: | 


Sampling.........0..0.0.000... $1.35 
Smelting and freight 11.50 
12.85 


The net return to the shipper. would be $17.15 per ton. 
If the same org is milled in a 50-ton prents the charges to the niger would be: 


421.6) - ll-- 
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|____ Milling method 


Charges |Flotation|Cyanidation 

Samp LAG essen desestiteereeenmanaean ice inte acoecaet | - $1.35 | . $1.35 
Trucking giesauaas hoe eee es 25] - 26. 
MT Be esa cciao atic. tinapscepenseciatereetces oaks | 3.00 | 4.00... 

MEd 1OSSOS cp incite sonra anata tes: | 3.90 | .. 2.40 

Transportation and smelting concentrate | -40 | 0 
smelter deduction on gold (5 percent)....| 1.50 | QO... 

Boh a letras toetitietar onsets | 10.40 a 8.00 


The net return to the shipper of a flotation ore would be $19.60 and to the shipper of a 
cyanide ore $22.00 per ton. The shipper would get a higher return in both cases, under aver— 
age conditions, if the ore were milled. 


DESIGN OF PLANT 


The authors were assigned the task of drawing standard plans for sampling plants that 
were to be built throughout the West under a wide range of natural conditions. The plans 
herein presented are for a plant on a level site, which is the most expensive from a con- 
struction viewpoint. The standard design used, however, could be adapted readily to slopes 
of various degrees. 

The general layout of the sampling works is shown in figure 1.17 The site shown is 330 
by 330 feet and contains 2-1/2 acres. The arrangement of structures could be altered to fit 
plots of other shapes or sizes. 

Provision is made in the standard plans for receiving the ore by trucks only. Any 
Shipments that might be received by rail would have to be transferred to trucks for hauling 
to the receiving bins. As shown in figure 1, the purchased ore, after sampling, would be 
shipped by rail. Some of the contemplated plants, however, would not have rail connections: 
in such cases it was expected that smelting ore would be trucked to a railroad or a smelter. 
Mill ore would be trucked to local custom milling plants or stock-piled for future treatment. 

It was expected that ore would be received in le to 20—-ton lots. . The ara would. be 
weighed on a 9= by 22—foot, 15=—ton platform scale and then dumped into the receiving bins. 

The flow sheet of the BenpeTne plant is shown in figure 2. 


Approaches to Receiving Bins 


Figure 3 is a detailed drawing of the approaches to the receiving bins. The ramps can 
be built in curved.form if the site favors that construction. ‘The radius. of curvature of the 
part of the ramp carried on bents should be not less than 150 feet; the outside stringer on 
the outside of the curve should not have a span greater than 13 feet. The earthen part of 
the ramp, as Shown in figure 3, may have a radius of curvature of 50 feet. If the works are 
built on a sloping site and the length of the incline is reduced by using a curved ramp, it 
is estimated that the economic point to which the earth fill may be carried is 8 feet. 


12 The full-size tracings of the figures used in this paper are@ on file at the Southwest Experiment Station of the 


U.S. Bureau of Mines, where they are available for inspection. 
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Figure 1.— General lay-out for sampling plent. 
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14-inch belt conveyor 


Ore in trucks 
9- by 22-foot platform scales 
Ramp 
7-inch grizzly 
Three 20-ton receiving bins 
9- by 16-inch high-speed crusher, 420 r. p.m. minus % inch 
16-inch inclined conveyor 


Vezin sampler 


80 percent reject 20 percent cut 


l-ton surge bin 
Belt feeder 
18- by 10-inch rolls, minus 3 inch 


Vezin sampler 


80 or 90 percent reject 10 or 20 percent cut 
a ae, 
= 


Coffee-mill sample grinder, minus 20 mesh 


Hand split to maximum 65 pounds 


a asinenealetae == Rh ae =e aed 


Reject Barrel mixer 


Jones splitter to 10 pounds 


Reject Braun pulverizer, minus 150 mesh 


Hand splitter to 1,000 grams (2.2 pounds) 


Storage bin or stock pile Final sample 


Figure 2.—Flow sheet of proposed Government sampling plant. 
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Receiving Bins 


As it was expected that shipments would be received from a number of properties, pro— 
vision was made for receiving ore from three shippers at a time. Three pockets with a ca- 
pacity of 20 tons each are provided. All of the pockets could be used for the same lot, but 
few lots of over 20 tons were expected. The bins are self-cleaning. The details of the re- 
ceiving bins are shown in figure 4. 

A considerable saving in cost of construction could be made by eliminating the receiving 
bins and their approaches and substituting a small pocket or sloping platform at the coarse 
crusher. In this latter case a truck would be backed up a short earth ramp and its load 
dumped at the crusher. Ore from only one shipper could be received at one time. 


Crusher 


To save height in the receiving bins, the crusher was placed in a pit, as shown by fig- 
ure 5. The gates of the receiving bins are so arranged that the ore can be fed directly 
into the crusher. Arc gates with 3-foot, 3-inch handles control the flow of ore. The operat— 
or at the crusher can stand on a platform at the crusher and manipulate the gates. 

A high-speed, 9= by 16-inch crusher was chosen for the plant. It has a special toggle 
with two parts held together by rivets, which would shear if any tramp iron should get into 
the machine. This crusher can take any pieces of ore that pass through the 7-inch grizzly 
on top of the receiving bin and make a product that can be handled through a set of 18-inch 
rolls. The high ratio of reduction permits the omission of one crushing stage in the flow 
sheet of the plant. 

According to the manufacturer's rating, the crusher has a capacity of 4 to 5 tons per 
hour, with a $/8-inch discharge opening; with a 1/2-inch opening it is rated at 3 to 4 tons 
per hour, and at 5 to 6 tons per hour with a 3/4-inch discharge. 

For the purpose of this paper it is assumed that the machine would have a capacity of 
4 tons per hour with a setting that will pass particles with a maximum size of 3/4 inch, and 
will use a maximum of 15 hp. 

The flow sheet of the mill was arranged for fairly high-grade ore. Should a larger 
hourly capacity be desired, the crusher and rolls could be opened to give a coarser product 
that would still be within the limits prescribed for accurate sampling of low= or medium- 
grade ores. 


Conveyor to sampling Mill 


---- The conveyor and the conveyor gallery, with details of construction, are shown in figure 
6. The housing on the crusher also is shown in that figure. 


mplin il 


The details of the building to house the sampling mill are shown in figure 7. The gen- 
eral arrangement of the equipment in the mill, designed for a line-shaft drive, is shown in 
figure 8. This is discussed further under "power." 

All equipment is standard and may be purchased from dealers of mining machinery, except 
tre sample mixer, which would have to be made to order. The details of this mixer are given 
in figure 9; it is copied from one in use in the sampling plant of a southwestern custom 
smelter. iy 3 ; | 
The ore to be sampled comes into the top of the plant by the conveyor and passes through 
a Vezin sampler: A 20-percent cut taken by the sampler drcps into a l-ton surge bin. The 
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reject drops onto another belt conveyor, which takes it to a storage bin. From the bin the 
ore is fed by a belt. feeder into 18 by 10-inch rolls, which are set 1/4 inch apart, and 
thence to another Vezin sampler. This sampler is so arranged that a 10— or 20—percent cut 
may be taken. As before, the reject goes to the conveyor. The cut from the second sampler 
goes to a Sample grinder, which reduces it to minus 20 mesh. 

The product from the sample grinder for each lot is accumulated and then cut down by 
hand on a large Jones splitter to a maximum of 65 pounds. This is mixed thoroughly in the 
barrel mixer and then cut down to 10 pounds on another Jones splitter. Should lots of 20 
tons or over be run regularly, a mechanical sampler would be desirable after the grinder. 
The mixed sample is dried and then put through a laboratory pulverizer, which grinds it to 
150 mesh. The ground pulp is then mixed by hand and split to 1,000 grams (2.2 pounds). The 
final product is used for assaying. 

A moisture determination of the ore would be made at the time the sample is dried. This 
would be checked against the moisture determination made of the crude ore as received. 


Conveyor to Storage Bins 


‘The conveyor for taking away the rejects from the plant, and the conveyor gallery with 
construction details are shown in figure 10. The drawing shows the drive for the conveyor 
at the upper end, which is standard practice. Although not standard practice, the conveyor 
could be driven from the line shaft in the sampling plant; in this case the drive mechanism 
shown in figure 10 would be placed on the lower pulley of the conveyor in the sampling plant. 

Should the works be built on sloping ground, there would be a Saving in the cost of the 
plant, as the length of the two conveyors and the conveyor housings would be less. The re-— 
duction in length of the conveyors for slope of 2° to 8° is shown in figure 6. 


Storage Bins 


Provision is made in the design of the plant for handling several types of ores. Figure 
ll is a detailed drawing of the proposed storage bins. 

The ore could be deflected into any of the three bins by a gate arrangement at the end 
of the conveyor. The main bin (A) holds a carload (50 tons) and would be used for the prin- 
cipal type of shipping ore handled. Irregular lots of shipping ore would be dumped into bin 
C and thence trammed by hand to the platform shown in figure 1. The platform is large enough 
so that 50-ton lots of two different types of ore may be accumulated at the same time. 

Mill ore that might be accumulated for future disposal would be trammed from bin C to a 
dump, as shown in figure 1. Should two classes of mill ore be received, a second stock pile 
could be used. As the tramming tracks are on a trestle, no shoveling would be required in 
stockpiling ore either on the platform or in the dumps. Ore from bin C could also be loaded 
into trucks. 

Bin B would be needed only when the site had sufficient slope so that stock piles could 
be built up without shoveling. This bin could be omitted at most sites, with a saving ($55) 
in the cost of the structure. 


_ POWER 
_.. The determination. of, the most satisfactory kind of power to be used in small milling 
plants usually is a difficult problem, and several factors must be balanced against each 
other. . . . ; | 
Three alternate methods of driving the sampling plants were considered: (1) By pur- 
chased power, (2) by Diesel-electric power, and (3) by gasoline engines. 
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In most active mining districts electric power may be purchased from public utility com- 
ranies, but usually this would not be the case in the districts in which the proposed samp- 
ling plants would be installed. The length of power lines required from the nearest source 
ef electric power, together with the installation costs, usvally make this form of energy 
uneconomical for users of relatively small quantities of energy. 

Purchased electric power is usually more satisfactory than other forms of energy for 
small plants. Time lost on account of break-downs or failure of the power plants increases 
operating costs at most small milling plants. Although no trouble is experienced with Diesel 
or gasoline engines at some small plants, this is not usually the case. 

In the contemplated plants, it vas planned to use purchased electric power if available 
within a reasonable distance. As shown by figure 8, estimates were made for a line=—shaft 
drive in the sampling-mill building. 

The size and cost of the motors required would be: 


l15<hp. motor with accessories for driving crusher..........0...0....... $181.57 
40-hp. motor with accessories for driving plant... 440 .86 
S5<hp. motor with accessories for driving discharge conveyor. 2096.74 

DUO Gh Dee eis te eae sey eet 2 edna ase na eee wets ae aA CAEN DR 879.17 


In addition to the motors, the following electrical equipment would be required: 


3 conventional-type distributing transformers, 15—kv.-a., le 
phase, 60-cycle, 2,200-volt primary with two 5 percent 
tops on primary side to 220/110-volt secondary. The 
cost, complete with hanger irons and oil and freight al- 


lowed to designation for three, would be... $479.88 

6 plug-type fuse cut-outs at $2.00 each... 12.00 
1 2-pole transformer station with cross arms and platform...... 45.00 
Distribution: Poles. in> Varn citiccetet hs ui civer i telande week Mi anhout eae 75.00 
Wiring to crusher and conveyor motor... ccc ccceec nee een ees 40.00 
651.88 


The line shaft and belting would cost about $445. The total for this method of drive 
would be: 


MOUOES sri cit iiconrtioluaeieds $879.17 
Transformers and poles.. 651.88 
Line shafts and belting 445 00 

TOUAL eae 1,976.05 


Individual motor drives for each piece of machinery in sampling plants are desirable 
whenever practicable, as line shafts with belt drives are a hazard to the workmen. More= 
over, individual drives occasion less lost time and simplify the operation of the plant. 
The size and cost of motors for each machine with individual drives are shown in table 2. 

Manufacturers of electric power equipment recommend squirrel-—cage induction motors with 
constant speed (1,750 r.p.m.), 3 phase, 60 cycle, and 220 volt for all motors shown in table 
2, except those for the conveyors. For the conveyors, gear motors equipped with general= 
purpose ball-bearing motors, with an output speed of 41 r.p.m., are recommended. The cost 
for this method. would. be: 
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MOUOTS cicbscny warorueemnts $1,239.03 
Transformers and poles.. 651.88 
Extra wiring...............00. 100.00 

Total........ heanaziaaneoen 1,990.91 


TABLE 2.— Horsepower, r.p.m., and costs of motors for individual drives 


| | |Size of pulley, | _ ‘ 
|Horsepower | inches | Includes | Cost? 
Crusher............ | 15 : 8 by 6-3/4 bias starter, $28.56; safety switch, | $181.57 
| | | $11.05. | 
ROddS Sin cetent: | 10 | 6 by 3-1/2 |Line starter, $28.56; safety switch, | 150.98 
| | | $6.50. | 
Conveyors (2)| O:  teeeemmeeraees |2 line starters at $28.56 each; 2 safety | 513.48 
| | | switches at $3.90 each. | 
Feeder............. | 1| S3by3 |Line starter, $15.96; safety switch, | 59.34 
| | | $3.90. | 
Samplers (2)..| 1 | 3 by 3 |2 line starters at $15.96 each; 2 safety | 118.68 
| | | switches at $3.90 each. | 
Grinder............ | a 4 by 3-1/2 |Line starter, $15.96; safety switch, | 80.34 
| | | $3.90. | 
Pulverizer.....| i 4 by 3-1/2 |Line starter, $15.96; safety switch, | 75.30 
| | | $3.90. — | 
Air compres— | 1 | 3by 3 |Line starter, $15.96; safety switch, | 59.34 
sor. | | |__ $3.90. | 
Total......| Vl eee eee ore l tevasisakes saduein ides Gigeid acta yahe dete ete cee bees ae |1.239.03 


las of August 15, 1935, based on discounts applicable to the Federal Government. 


The first cost of driving the plant by electric power with line shafts or by individual 
motors is about the same. 

Although not standard practice, the conveyor to the storage bin could be operated from 
the lower end from the line shaft. Should this be done, a saving of $257 for the geared 
motor could be made with a line-shaft drive. 

Should electric power not be available for purchase it could be generated on the ground, 
or the plant could be driven directly by Diesel or gasoline engines. The layout of the 
sampling works, as shown in figure 1, is such that one prime motor could not run the entire 
plant by belts without a long belt transmission line from the main building to the crusher, 
Apparently there would be a choice between one Diesel electric plant or two gasoline engines. 

Diesel engines have the advantage of producing power at lower cost than gasoline en— 
gines, but the first cost is considerably greater per horsepower. For a plant with a long 
life ahead of it, a Diesel plant would probably be more economical than gasoline engines. 

High-speed Diesel. plants cost considerably less than low-speed machines but produce 
more energy per pound of fuel. Figures supplied by Fairbanks, Morse & Co. for a 60—hp. 
Diesel plant show that the fuel consumption of a. low-speed plant would be 0.48 pound of fuel 
oil per brake horsepower—hour at. full load as against 0.38 pound for a high-speed plant. 

_ Fuel consumption of gasoline engines is 0.67 pound. per brake horsepower—hour. More— 
over, gasoline engines require 25 percent more lubricating oil than Diesels. ; 

If a Diesel-electric drive were used, a 25—percent loss of power in the generator and 
motors should be considered. The total motor horsepower, as shown by table 2, is 44: the 
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cperating load would be about 35 horsepower. Table 3 contains quoted costs and other data 
for engines that could be used in the sampling plants. 

If Diesel-electric power were decided upon, the best of the engines quoted would appear 
to be Model 36 with a generator, which costs $3,633 delivered at the nearest main-line rail- 
road point. A similar assembly with a lower-speed engine, shown in the table, would cost 
$4,570. 


TABLE 3.— Data on Diesel and gasoline engines suitable for sampling plants 


| | | | Freight | 
Kind | Model |___Horsepower __|Number of |R.p.m.|Weight,| Cost, |at $4.50 | Cost 
| | Maximum | Sustained |cylinders| ipounds |f.o.b. |a hundred|delivered 
Sere (SIT TOTTE OEM WNELIEIE SARNUPIAN (Sere EMMIS (ocr yim a 
Diesel......| a/36| 60 | 48 | 6 | 1,200| 3,200 | $2,340| $144 | $2,484 
ee | a/, b/36| 60 | 48 | 6 | 1,200| 6,380 | 3,346| 287 3,633 
D6. Guu | B-2| 75 | 40 | | een  ccuschaleas (epee | 3,230 
DOs swascut | p7700| 63 | 48 | 4 | 600| 6,220 | 2,487| 280 | 2,767 
DOs. sturs | oesp7700| €3 | 48 | 4 | 600| 9,200 | 4,156| 414 | 4,570 
Gasoline. | G/POEA) ois. caccncs, =e | oe). Cb ackn eastieaanden Desi aale | 205 
Do. ....../g/Chrysler|.............. Pseoethatapanities Taieeecinios [iets | 1,240 | 562| 56 | 618 
oe | 1XA| e/36.5| 25.5 | a eR ence ‘ie: eee cere 
DOix Leas: | S/PME) 2S) AT latte | 1,800| 585 | 370| 26 | 396 
BOs. awl S/PMAL 96.5) BRO askin | 1,800] 825 | 430) 37 | 467 
1 ae | SS) TB) BG oienssicernsc | 1,800| 1,000 | 475| 45 | 520 
Di xe | L/G4A| BF/29.2)0 ALD | oisistieensinnes | 1,000| 2,265 | h/s25| 102 | 927 
ee Sipe Soe oS ee” a eee | 1,000| 2,265 | h/975| 102 | 1,077 


a/ Complete with radiator and starting battery. 

b/ With 39.6-kw., 3-phase, 60-cycle, 240-volt alternator and excitor. 
c/ With generator. 

d/ Complete, but without mounting. 

e/ At 2,600 r.p.mn. 

f£/ Complete. 

g/ At 1,200 r.p.m. 

h/ Electric starting unit $122 extra. 

i/ Converted to burn tops or Diesel oil. 


Should two gasoline engines be used, FM5 at $520 for the main plant and FM3 at $396 for 
the crusher would appear to serve the purpose. The total cost would be $916. 

Two 4-cylinder Ford engines apparently would supply sufficient power at lower first 
cost, but this equipment may not now be obtainable. 

As shown by table 3, Model G4A gasoline engine can be converted to burn tops or fuel oil 
at an additional cost of $150, or $1,077 for the engine. Two of these engines would cost 
$2,154. 

Assuming a sustained load of 35 horsepower, 25—percent loss in the generator and motors, 
and 15 horsepower-hours per gallon of Diesel oil (or 0.48 pound of fuel per hp. hr.), the 
consumption of fuel oil would be 3 gallons per hour for the Diesel-electric plant. Assuming 
9 horsepower-hours per gallon of gasoline (or 0.67 pound of fuel per hp. hr.) for the two 
gasoline engines, the consumption of fuel would be 3.9 gallons per hour. 

-—~ “The fwél cost for the Diesel-electric plant would be three times $0.075 (average cost 
in western mining camps in 1935), or $0.23 per hour, or $1.80 per 88-hour shift. The gasoline 
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would cost 3.9 times $0.13 (third-grade, exclusive of State tax), or $0.51 per hour, or 
$4.08 per 8—-hour shift. A saving in fuel of $2.28 per day, or $0.07 per ton, would be indi- 
cated by uSing a Diesel plant. As the Diesel fuel could not be used in automobiles, the 
Saving probably would be greater. The difference in fuel for 300 days' operation would be 
$684.00. : . : 
Assuming 11 horsepower-hours per gallon of fuel oil for the converted gasoline engines, 
the daily cost would be $1.91. Apparently two Model G4A's, or similar engines, would be the 
most economical to use, considering the first cost and power loss with the Diesel—electric 
set-up... 0... Spek ise. Saeco epee ee S) Bh say BAe ee “Ohad ee gs, Sees fe to 

As running the plant only one shift per day was contemplated, lights would not be re- 
quired in the plant. Should a night shift be worked, a 5—horsepower. generator would have to 
be added to the set-up for gasoline-engine drive and consideration given to this additional 
power load. , ~ e ao | a b eke, aos 

A charge for labor must be made against gasoline or Diesel power; in this case, however, 
another operator would not be required. The chief operator could look after the power plant 
along with his other duties. 


ASSAY OFFICE 


As it would be expected that settlements for shipments would be made on the assays made 
at the sampling works, an adequate assay office would be required. Provision was made for 
both fire assaying and wet analytical work. 

A plan of the proposed assay office is shown in figure 12. The building was to be of 
frame construction with a corrugated sheet-iron roof. The bill of material for the assay 
office is shown in table 4. The equipment and supplies for the assay office are shown in 
table 5. This is compiled mainly from a list suggested by the Denver Fire Clay Co. Prices 
are from the 1934 catalog, except balances, which are 1935 quotations. Table 6 is a summary 
of tables 4 and 95. 


TABLE 4.— Bill of material for assay office 


Quantity | Item |__ Unit price | Amount 
Construction materials | | | 
84......linear feet|4— by G-inch mud Sill. cette \$40.0 a, per M| $6.72 
Bia ketecntoutes do........ |12- by 12-inch timber for balance support............... | 40.0. do....| 3.84 
<0: eee do........ |2- by G-inch floor joists... ee. Rita fo | DO oven aback .0....| 9.12 
S04 itn do........]2= by G-inch ceiling joists... eee [SO timer acnes do...) 9.12 
ABB... AG c\2> by GHtnGhy TAPCO TBs. chive te dienitiea een abun PSO scdeaatictendhe do....| 14.64 
BO edt) Subd do... |4—-by 4-inch corner posts... 1 AO ieee seit ics do...| 1.72 
944.000... .d0........)2= by 4-inch studs and girts...0...., Ree (o.\° aoe aenenree do....| 18.90 
416........board feet|1— by 10-inch subfloor... cette eee | 27.50........... do....] 11.44 
616..0..........do........[1- by 10-inch roof sheathing............. er ee LPT BO siiniccxn do....| 16.94 
188...0.....2...00.......,.[1— by 6— 8- 10-inch trim........... iitan da Shmdateeas sg ai aeai [AO aicncstcease do....| 7.52 
ay here Go. wiis Des by B=tnCh SNP lap ic. ions ate tite tar tent nee [SB isscesapcetaten: do....| 23.66 
AGO. ca ceticliss ha (s (0 eee [1 by 6—inch tongue—and-groove flooring.................... | 68 a do....| 20.70 
LOO: seconds, do........{l-inceh dressed lumber-for shelves, etc. .................. | | 5 ae Cer nee do....| 4.50 
260, teecrinact do.......{1+- by 4+ 6-inch lumber for window and door ie Sener do....]| 11.70 
os | | frames.) 2 a | | 
412...... linear feet |1- by 4-inch sScantling........6..... eee ha tee eh at o's eer eee do....| 4.83 
4216 v= 1h -— 
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TABLE 4.— Bill of material for assay office — Continued 

ee Quantity | Tien | Unit price | Anount 

| Construction materials — Continued | | 
1,780 square feet|1/4—inch wall board... eee ieee saeaaes 1650 Greenacres per M|$89.00 
7: eee eee sheets|G. I. roofing, 6-foot lengths... eee | .72 per sheet| 34.56 
re ae ee POLIS | Pullding papers sists iaormm mide ueaminel iene | 1.35..per roll| 5.40 
Bacchi he AB baechaseateiet |Windows, 32- by 36-inch ole eee |) AOOsauese each| 32.00 
| Tre ee |\Doors, 2-foot 6-inch by 6-foot 8-inch (5-panel)....[ 4.14.00... do....| 28.98 
30:2. Linear feet |Motal. ridge: fol. eaieiyil scl etiamieoiledGeetteids | .10..per foot| 3.00 
10) ¢ POU | Nea 1S ch cre areca ects ates elginas see heat entemeli nas |  .06 per pound] 12.00 
Boo ececceeceeeees Sacks |COnent suis aitn nineties ae eeedemeaeienals | 1.00...per sack| 3.00 
|Miscellaneous (molding, water table, etc.)............. fsa cal encreta ease cavum _ 29.00 
Total..n..... Ye cc at eaten eSah elAene oea aee ce ea A ethane livceeerochcareiactseatnnct |393.2 

| | 

| Hardware | | 
ee ee Gallons | House paint archaea Sure tee dnote | 3.45.......gallon| 6.90 
en eer |20- by 24-inch acid-resisting sink, flat rim.......... LST OO sceerat.opt each| 7.00 
| ene ae ree ere |Acid-resisting trap to wall... eee I 9. 00 percrcas do...| 9.00 
Lae cee |Faucet, 1/2-inch.. ee Satrinctitee ereeheaee: be Specie tes do...| 1.15 
50. eecceeceeee feet|1/2-inch water So]: a es ieee | 06...per foot| 3.00 
BO esata ta dae: do..|2-inch SOLD ADI 6 sie cei tesa eel eens stares vent cantatas dest | 95 per 5 oe 7.60 
PPape Cit eS treat ont dseetenuiatnitueeeidint |eoere terry eae oe | 4.50 
ET TEETER (Outside: locks for doo rsisccic..cincavigesin txcincterutertide b, AAO sean, each| 5.00 
Oise erate: [Inside locks for doors... eee eee ae ss eee do....| 6.25 
ee ere ere POLS | DOO Dats sce aetina es srsetesstee thatch cuesle raincoat umn sin ena [> HOD aenane pair| 2.45 
20: esi dhe thick: do: |Steel Shell bracketsincicitinia ini pniiedae eee d>....] 3.00 
Dol ta ou tune Heating stove (Laundry)... cece i semtiebnesReateh ogee eg | 14.00 
Vernier toe et \Metal, base for Stovenicsiitsucsotii nected: Seer rere | 1.00 
TO is od lengths|Stovepipe, S-inch diameter. eee | 15......., length| 1.80 
et tere eter |\Elbows for Stovepipe: iicsndiiadionendatn ieee, it - tee oeehans each| .50 
eee een RC |Fume hood for laboratory... eee l deaeectatactnasetbcdyicts ees | 3.50 
1 RR en ee ee |Hood for muffle furnace... einen Ui abeelsipsbt ale ees scenes | 3.50 
ES Te Ter nen (Stovepipe Tok VOR US cass icq. netity nant nadclnsemens ees Seco eee each| 3.00 

|Window catches, asbestos pipe covering, miscel- | | 
by sLAN@OUS (56 06s erisatscstataen cemnbeenl atantnonmenenndnemant gat Ve pass oti tclty otelbent 315.09 
Total... Liver ne nba cess ince nH Stace Ree nee: Nisoetedeneiela a ceetaiojea conic | 98.15 

| | | 

| Electrical supplies | | 
|Wire, switches, cleats, bulbs, ete. oo... [scheiensssocha der tatetetutd | 20.00 

| 

| Furniture and fixtures | | 
ee ee Tee Offi cerdesk: (plain top \s.a2tdsscmecavmaustarnc tension lies dele tvelaeestccaeaeal CO 
TT Oe ENTE HOE L1CG: Chie FS sj seta eet ore emia eae hat earn ts dda be Be OO eaten, each| 6.00 
s SC ete eer ee [DoS CHa i 0 a tcresenyyiecealaa tee arelea ceed vance caine: eee eee | 5.00 
A Silica toate eanans elites MLO W SGM S ft ices eaioiy aaasrandserateneae atesterches: UD MOO nesecee each| 4.00 


IDoor and window frames to be made on the job. 
*Laboratory sink to discharge into outside toilet. Toilet to be constructed of left-over 
material from assay office. 
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TABLE 4.— Bill of material for assay office — Continued 


Quantity | Item | it pric | Amount 
Furniture and fixtures — Continyed | | 
De cicpnest test doh & aed ae |Broom De detected Sia cals rasiacedae ial Oates cceuk nana edd cadence Masa duke | redial Dinses Pied iasenteacte a te \$ 1.00 
dL coeedidvease ardent |High stool for laboratory... ccc teense Seer ee sere nee | 1.50 
s een ere ene mn ree [Low stool for balance room... cette Serene teens meere ees |__1.50 
Total dces Diet Aa ea is aaa eee Seas eae ata on ae ace ree ere etre tre | 44.00 
DI ek Le AAS 0 ica ac pn ur orice ade a rena na ecncie ntact akin enn eee Rica cian [555.44 
ADOT LOR “COG U1 Oslin pies atvi Geach eee i Se tc ae ae es | 300.00 
TOtEl “COST-<OL VASSBY “OLE 16 65,2 cea decid nteviiedunath bore ueaaataceiyeaepig navcsad taanae Red pea ae tatoos pbs [855.44 
TABLE 5.— Equipment and supplies for assay office . 
FIRE ASSAYING 
Balances and weights: : . 
DFC No. 384 Button, Heusser, sensitivity 1/500 mg...........0.... pa SEa SCS ai tae cas tunedin weak $250.00 
Braun. 12127 pulp, -Sensivivity. 172: Oe cits iccitvieiaietetinsnnlen sow iecuuntichaentashaekuriekaks 50.00 
DFC No. 462 scoop and platform, 25=pound, 240—pound platform.......0..00.000 ee. 20 .00 
DFG Now. 447. MOLSture: balance: Ashik eee cake rela aeent iad eee ea e s 30.00 
DFC No. 514 weights for Button balance... cence eee ene nee n east neste ene nea 25.00 
DFC No. 544 weights for assay—ton balance... cle ccc cece cece c cee eaeeeeeteneseeeeeenenes 6.50 
d “PUPDEP=SHNOOTINS ‘SCALS COVE Piceentacn sien tenncincted li nint eitus unas eeduinceiedasaueeis ecw hs Cue eens tank 2.20 
5835.70 
Furnace: 
Braun No. 31050 furnace, type 40, gasoline... ices cece cece eee eseseseeensnegeneeenes 100.50 
Miscellaneous equipment and supplies: 
Buckboard, 20 by 24 inches, and muller... ccc ce eeee nes eben a sete ten toe -_ 18.00 
BUCK DOGG? DOUG sre shcstrcnichig sey car. ch turer uaanctacenel ae Ranacadia liar ianta Guladoussnimancus ee asioueanatnndeces Saaeaeenatl 2.25 
TOT: GUD U. OG OY iat eicsa es shed ida casievo wae gan aes es ede asp apn etatetuuteln sea heedaMacn entaohedaanelaatedds .90 
TD “GOZO DAT UING Taso iit traceactadana atts Saveumahtaltd soak aacdatanaeh teagan to act tanaakass atone tees ee htacdane 1.94 
DAU Sh OT COD Sy psa sce eset ree int ts naan tates tas aebe coi alenn aa duseoth ma iesred eat Sun ied pad anne te det aaetinls iaacentee 1.10 
e Pairs: forceps, Slag, G=1RCh. nies ei io ese ed ee ee 60 
l'pair asbestos mittens, 14 Anche cc ccc scence eeeeeesutetegeneeattpenettegeeseens 2.50 
i “Slee ecing, Nammer,. 15 OUNCC i aiiiccceaed cudeseuutoeuaiidanianie seers iw tan tounedeia enue ass ona a aaa elo uae eats: 2.00 
L iSlageing Nammen: 9 OUNCe 15S eh a creat a tacuae Acdece ia dias eaten lat 1.60 
De T0© LS VS serie aa Nira lar dance iaate nate ed eatin aaah Oraha leanne nates mca Aua ie aya celth hentia esa gaa clas .10 
1 alcohol lamp, 4 ounce..............000.0.000. Te en ee ne ee eae eee er Epica bi ubituctebce bein me eeuaa lee anaes . 40 
DOD SN VO FL A ada use soie san acaust sean ncetaeal cae siuean aes cele une canes Wan nacioaaeteeieetartsa an ie: Kibet dette 12.00 
di - LGA: MOaSu ren sais scd sancescdads earscriic oosueeee ees Sea RP cane aregl ah cons Ses Ma acha eatiatr aasbhaas sui mae pes etas 25 
DS A ee a Oia Seer tel hie har tat cig eetiar, Citak la cee eaauna Ech lea ee nl tae Oe los Cacao hs ast aa ley 1.50 
DMA CWIT LOTS. dO: LS Siac Ba eet ece co a taaieints rns he etait hearated nna ata cael ead cee Sa oe ete a 1.75 
TMA PN U4. 1G. ANC so Fecincaesetitenial ean nllhaa ts Mates hie Wan cont Pca ce atte ae alac acts gay deituainc ty bed, . 45 
1 pouring mold......... ee ey ee rr ee ee eer eer eee tere eter 1.00 
1. DALY DULLOR: DELOUS acid wes oie Ge es eae on eee arte cignamnae Picmatounies Le Seantoags eee “1.25 
je op oh ohn 8 of: eee ere Rane pe ener eer ene ener ree ee eee a et eee eer Senet aieacen ae Sea Sutcaieiest PRT ce oe wet: shdheee mes 75 
172. GOZEN BOUL LOS . 2B SOUN GC ose gie caret incce son ee gue seiner dance sees udalts hereeenaem dnote: 1 ox ot «4 Oe 
SB DW PUSGNO S15 scons, cee cpt sey cate a tant nice cdaisead saris oon ole eae abated coe wesecieananaanenaatin oechinns MiNeiMe ieee ss cae LdOO 
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TABLE 5.— Equipment and supplies for assay office — Continued 
FIRE ASSAYING = Continued 


Miscellaneous equipment and supplies (Continued): 


EE DUGVON  ClEY sceiiceto iia ccheecSearaatiees Scisieudanttal uke ssa ttle tmona Oh gute ad eaetneoae end alee auahoads $1.00 
Tt GOSON CNAPCOAl: Std CHS a hersen tare res edit oie pes any eA eee eae mole) 
12 crucibles, 00 SiZ@... ee. er at ee eer ere emer ee ee rete 1.44 
2 cartons, 96 each clay crucibles, 20 Pram... ccccccccseccceccenessesvensse sevnbeceueceuses 10.37 
12 roasting dishes, 5 inch......... de Feige SE eae ice bas ded gegen npentoes Soe nict Aha sae t ora ce aoueatelns 1.58 
2. Yard TuDber Sneetin gisele kl th ace tac tsa tet ie abck ta Mehl nvenmasmalvidan ea nieaaenG a taeen 1.00 
4 Sampler, complete,.6 by G6. 10Clssc oitge nae es se at idee Sade eee eee a acases 3.50 
TZ Samp. Oe PAans;. Os LACM ca ceceteromss cca oe oases ese as un onsad Setn oh ach eed eons elenise agln’ 76 
LOO "SCOFITICTS:- 2=172 TCD iia scien ics San rect iaauiath ee Ah etary Sew ol suemigeeunteedis beainccea an 4.14 
1 set sieves, 8 inch, 20, 35, 48, 65, 100 mesh, with pan and cover........0.000...0..... 12.45 
J, Steel Spavula,. “6 LNG hicks ei i ie ee ee ee ees .50 
SD LT CONG S 5. SSC psionic lean acces a ote St bene ales dtiohape cates gun Roe Mato Ae en td ean an ones 72 
bo POir ‘TONGS 5. CO) ANC ieee ts chess Oren etre are ndn teen nares ame iam aieuoan ua hurt aie eoieteae mnie 2.290 
1 pair tongs, crucible........... ieee Bese aap tush gasses lise tance sie oe anetea oaecu be SP cae Nene dni tlateet 1.50 
ErPale LONGS >». CUD! ty hn erie fae cece ee tates eens ame 1.50 
es MRE FLO (SC LAO Bos serge cers rosa hee aa cata aa sassy ey cae aaa ec ad una bat econdtaade ees es acuta a alten an ag ect .85 
D2: NMC ALINE CUD Sasi eee sree este ales oat ated een ne ate ane oleae 1.35 
ZT) ONNOCALING 0 PAV aici csi cates erred dienes eatin data Anh cela Poon atta a woesabing wa gidaneaa el BUA ede Seemann ntasies 1.35 
pI <0 Gh Una <a ©)! Aa = en © ¢ 7] © HR estan eee es ee PR oe eee ne Oe eee een Oe ere nm ee ee eee 4.00 
dL. anVvid; t2=17 2: DY Bal 72 ANC he atie ce ete A eho ee eee eaoiea an nS 2.00 
1/2 sheet, asbestos mill board, each 20 by 40 by 1/2 inch... 1.75 
SO ORC TA OU L LSS ives. sci iesd ais assets acs reed ero ese ee nti dole ene nee 4.30 
i259. Mailing: envelopes, G6 OuUnCe iis abies cals eieoucease ats talmoreac alae ood eomastoe 1.24 
114.12 
Reagents, initial stock: 

5 pounds test lead, C.P. ee, Se ee Uae Rate Ae ates eta en reaeerg eve adasatnctarsiane 75 
ZOO CUDELS (21/74 “ARC estes Sate reo race tne ee 4.30 
25 pounds litharge C.P. cece eens fe Speci ahin Alesina aketuardetasacicten eens 75 
10° pounds’ borax. GLASS sic aich eh ee ee Agar Chae cry tales an moadae Pawecke ates ; 1.80 
1 pound lead: Ou) Cc Pie ica terse lige eta ee ates Macias hay ot ale incee Mane he us oat iaa ele err e ret ata .40 
L OUNCE Stl ver. fOsT, Ps iccsto omic et cede toens be ees Galante ho ataes ae teneia aise ean, Dau eaeh ee! 1.50 
DP DOCtle acid mMitric; “C.F. 57 Pound: ..6 ji eee Re 89 
| — = 14.39 


WET ASSAYING 


Analytical balance and weights: 


1 DFC analytical balance, 200 grams... cece peeccer ee ec sense seen ee eesrneeeyeeseenens 70.00 
1 set analytical weights, 50 grams down... cece cece bene e eee bene e eee e tee 15.00 
LE SCOLC COVER. 5 dente eee ee Sear oaaeies ee ee Re ee Seda Bales oe ee 2.20 
ix arenas sie Gh eeoen. eases hie bs 3 | 87.20 
Miscellaneous equipment and supplies: 
1 sheet 1/4—inch asbestos mill board, 15 1/2 pound... eee eete tere rates 1.40 
2 yards asbestos paper for hot plates, 1-1/2 pounds to yard... ee 45 
12 pyrex beakers, Lipped, SO cma ccccceccescescesecsecsecsecsscssceseeusessevavensverensevsateresas 2.04 
1216 “om 21 
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TABLE 5.— Equipment and supplies for assay office — Continued 


WET ASSAYING - Continued 


Miscellaneous equipment and supplies (Continued): 


13 pyrex beakers, lipped, 150 om”....... ee. 7 soteSihebet Maetaantts de pi oaneastac fasten puietes 


3 
3 


A8 pyrex beakers, lipped, 250 cm°.. 0. ec eee pcek ates dette Dstt let get nine eae 
24 pyrex beakers, lipped, 400 Cm oi. iicicccccccee ccc rece ctticttettteesieeetneetttceettn — 
6 pyrex beakers, lipped, 1,000 cme. cette tetttteneteeen soeceeiels o 
5 reagent bottles, 2 HNO3, 1 HCl, 1 HeSOq, INH3....0... cece sities dae ee 


5 caps for above 


ee ey 


ee ee ee a 


12 reagent bottles, 8 ounce, for reagents that follow... ecbadeioateb bashes ae 
ie Teagenl bottle caps 10r above cits mene gwii sears ee vie hceinidesay Rlacsactes 


No. 3 casse 


ere &FOADNrHF NON 


cork borer, 


ee er es 


pyrex wash bottle, complete, 500 ome sehiaxuacuanernee ian heoeeta asta: incon, eles: 


3 


pyrex wash bottles, completa, 1,000 Cmi ee tee 


CH pencil brushes, 1/2 inch.........00.00. ee. igs at Se Rea atts ea copie eet Meena cy Mae Ban ot Acts 
[ous e( =) dn 41 - <a © mR of © oFamnnL C-d = et Pn en er ne eee Ee ee ee eee ee eee 
DULCE; “ALSPONS IN gf DOO: CC ie a ates ee ree aS Sea accent a ale eatie Lele an ranean erau tants cate aty eee ve 
TOLOS ..ccaGucasee 
No. 3A casseroles 
clamps, Mohrs, 2-3/4 inch 
l2Z—hole color=test plate, LO mm leet e tet ceca tee nee ee beeen ees 
PLOSS ASSOLE: COL KS hase he it ala eatin a ep eg kata ed as een eee ‘ 


OPCs. secs 


PO mart whe ee roast emir bese etree rere er eot erento Geet ePeseveweHenrrreHenee rh aFESEOhewOnsereEeserreeess- +e eve = 


Bee ney Bete ee ae ee at ear Senge WP dete Gtp er Sa EO GI QowtsiS var Scie! wh WU a ale oe od INS Wa Sh ee Bae, Wena eed eee Wwe eee et ees oP eee eee: © ae ONES eee. 


Ce SS a 2 


Ce SS OO Pr 2) 


24 porcelain Crucibles, NOs “Ovi ciceieiente tt anhcbrign one eerie crane ane ee ean 
1 graduated cylinder, 100 ot he ee ee ae a ea ee ee uae feMeced where Cobeuiae AEN es ae a 
2 graduated cylinders, 1,000 cm? Pe er er en nee ee sais 


500 filters, 
1 filter pump 
1 firsteaid o 


1 filter flas 


a Of Bho) 1 ae rn 
WEA sci ee 
12 pyrex Erlm flasks, S00 Cm... cee ceec tee eeeeeeeee ees eeeeeeeneeneens ahienimcneyaeneaeae 

k, 500 cm®...... 


ee ae re a a ee 2 2 


SO 


Ce OS i 2 2 ry 


3 


Ce ary 


tS £015 alo: ) 0 | TR NOR Pe Rea ESE ee ann ER rte ARETE OS A, TET: NCO a ROR SOON eo EEN AT OE Rua aS 


1 funnel, 8-3/4 inch 


ee ce ee er a ar 


MOG: white: filters: Vo: fit 18 CCM csi cast aseieetenianesaecusts datas Seasstiia websemsdeeson ate 


2 pounds glass tubing, 7 mm 


eo ee ee i re 


Lpound, glass Tod: FOR SULT TOTS case ste ie ceric cles loc asas nad adaternes Paw aoesewees aap oede weet ered cawedsdiee tens 


l asbestos gl 


1 box labels 


oves, no. 14 
2 Vanning plaques 
no. 201............ 
12 funnels, 75 mm 
250 sample envelopes, 4 ounce 
6 pencils, blue, 
3 pipettes, volumetric, 10 
2 rubber stirrers | 


Pe ee ee ee 


ee 


for glass 


ee ee oe ee ey 


CC i Ce 


Ce ee ra 


Ce rr) 


Ce 2 a 2 co 


CS cc 


Creer me EH ORO ae eR EHO eee rH EE ee EHH HC eH Oe THRE HH EOE RH ewe EOE CEO OMe eet Eee tear sense ene ti arava nses 


cr ee OO a cc a cc a ccc 


SO 


1 pound assorted Tubber stoppers: tei iicsniy cipiiece archon caaleee an nieeae 


2 yards black sheeting for mixing 
MW PG, O/16 ANON ix eaten ates ena taeaceghint Kosesoan Malns isco ena 
g, MW PG, 1/4 inch. si ied decease aetna stan ease aes thes 

6-1/4 inch at | | 
Ss, 10 inch...... 


12 feet tubing, 


12 feet tubin 


24 sample pans, 


18 sample pan 
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Saath a age des Berea Buse teGeebeiee lace el ale + eee ee Sr We eae Beg, eh ode ay Mead ee aeo nak oad nbn Stace sions Polo’ See gt bw ogee Sante aneeeie st 4 etudase a sa feces. eles eels tens 


CPE we reer ewe er ee ee eh eee eer ee Omar eto Be Rae neue TEE CHEHTE SO CEH H OPER EOE aH EMER HEED ene eee Heer eeetinansae 


2.00 


1.08 
1.51 


. 1.30 


2.92 
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TABLE 5.— Equipment and supplies for assay office — Continued 
WET ASSAYING = Continued 


Miscellaneous equipment and supplies (Continued): 


De SDS ips TAC. hres oe canine cade tanec teedees sen Eacltceus beet, Sees teeth Bet etc aca $.S0 
BNE) 07. 39 id 6; eR oc Sam: Se nnn oe ee ne Po SRR TE eT eg eee ee OO 
j Ms) of: 0 8 0; Bee eee ee ese etch sts see dant oa scent saree indiat sacl cosine Pea ete teh denna huis: £50 
1 support for 2 burettes........ Saye yatinlcikasta eins Sis stance cad ea hin tr rend kA staan enOs en eg tna ea hin tds 1.95 
1 support, 4 ring... Sea eae ising Paige celta fs spe nai nce eg deal ene Reena aaah ee 2.00 
@ SUPPOTes;: “6 Lemme] Sane eas ey eset neue valence ecem ha nnadseanrinncee ia view bee ge len elds. cee nake a 7.00 
12 assorted test. tubes, DY TOK sini edeiene ned decvtvads aney paises pier dy ali uletpaceteta chiudoe saad eee nraes 1.10 
Be OG yg) OS DOE are see ha tle atta ces eet eee Se Peder a at Noe an at Oe aren de .E0 
Leach, triangles, nos. 1. ‘2,. end Sy Otic e awe teeta eden nce tees 85 
6 dozen watch glasses to fit beakers, Lot... cccccccccecccececsen seeeeseueeeseaneestes 2.00 
De go CONDO T AON coy eh tiie hia deg ae aha Maa elias a aah iia Sa onl lin eens le Male Rated eat .55 
Diy SSO Sig, RNC Lois scvtateg esa artes tse ese ale st ned ee g eed die Se eRe Reeo cna serene ishidediince danas acl bsedbcispp eats ean: L255 
Gas hot plates... ee, stra lasstbe Bsa Daste eects ise B ind ecole daa da Mean ras eae, Wied te cue a 18.00 
Tt -BUpSOm DUP G Pith iether ed ee eat noted es Sate tenth 3 tascina ass nace bh yae ea aeaeeae aes .40 
Water SL oa eae heen eee Aid acetate cea nurton Settee aml nc o ne hnsoee eae eee een . 16.00 
Compressedegas installation... ect eee eet rne nese pti etenetceey Seaeare 69.09 

2351.68 

Chemicals, initial stock: 
2 S=—pound bottles acetic acid, G9=1/2 percent... ccc ceceee eee eees cece veneer renns 2.00 
1 barrel 4 9=pound bottles CP sulphuric acidic eee cc eer eeet eens 6.00 
1 barrel 4 6—pound bottles CP hydrochloric acid. ow... shit adanianatectate wap eran onscey 4.50 
l barrel 4 4-1/2—-pound bottles CP ammonia... icc cece eens ccseectenenes 7 4.50 
10° pounds: ammonium: acetate CP. ic. scile ste ee even edad ae ad ae eee 7.30 
3 pounds ammonium chloride USP... cece wanted dead hag hahcoiitedent duce 1.29 
1 pound potassium permanganate CP oo. cece eee c cetera bet eect ebeecetteeee Geteeeenienss .87 
1 pound ammonium molybdate USP... cece sas Sse Gist Te Dll Adee ean, Ween tasntae loro 
]1 pound sodium Cyanide... ccc cccc ees eesaeeneceeeneeen eens sieht glide stk 91s ition ok .00 
i.“ pound. sodium hypostlphite CP tian c ls eaten oe uieleSea o es more) 
iJe POUNd BC1G -OXAlIC OP iio sched ie icoccen ae. ee ietaasiahatoais tenant ateeetatad aimed aetna 72 
E74 POUNG: OCI LAP CAC1 Cis te ies Sa eee renee cae eS .43 
1 gallon denatured alcohol and can................. Rian ene erect RTT Ee LOe eee nO ree 1.00 
1 Square foot aluminum, 1/16 IneCl.iiciceete cele rit gue aries Glee aby eae eee ides 1.00 
1/4 pound ammonium carbonate OP ee ene t benef cntt a beta tetia beings 35 
1 pound ammonium persulphate CPi ce cocci c eee eee ee ee ee cere ee nett etenetaeeaeeni ss 91 
ipound. barium chloride: CPi. cadks Gilstad ee ee trees eiaes .65 
1/4 pound copper foil CP 0.008... 0... cee Mca Aaa eanG st cet cieatiet hale ments .55 
1/4 pound copper sulphate CP, crystal... cece cca ct ete t secs ebetneeeaeenees 54 
1/4 pound ferrous ammonium sulphate CP... cece cece eee eee bec ete een teens 05 
I74.pound TerrouSs Chloride: CP socio as si spo tia tenieriant inet eat tensad datetaa ans: Rouptnre bletooratatdadda laren 2 
174 pound. TETrous: Sulpnave: CP pisces essen yaaa sn maternal dna eneincaatunnicuaeescud Aenea anteso: oy 
1/4 pound: Lead: ACOtatO. CP issih ac ccoeta titan ene nares eh oat aa eda da eee: .33 
2. -OUNCS .T6ad Sulphate: CPs ice tices rnereaad Saree Anan taste anda eae 20 
5,914 litmus paper, 13-books, 6 red, 7 DlUC le cccccceececeeeceeeaeeeeseeaseeevenees .65 
lL Dox: dubriscal Tor :StLOvCOCKS sits, Sigs neues ce eran ied acs adie eo es Seca aoa ; 40 
TE - OUNCE JMO CH Y LOT AG Oise s tee htnsetctnicta anata wish cae eadanhesnacsaeuiauia has ade Eels ty: cancun duane emica nie eeeate sey 54 
4216 -25 = 
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TABLE 5.— Equipment _ and supplies for assay office — Continued 


WET ASSAYING — Continued 


Chemicals, initial stock (Continued): 


S: SeRUERS PW R  ar Be io sae aunt aise io anastasia aes ceca ences | $.21 
174 POGAG. POLASHIUS LOPLI VAULAS. CP aii iseiies insdrccsigsseitasthadiavsnvaisadeaaasteahdanent weeeeeaves 52 
DSR BOURG GOCRRETON SOCLOO Cicer Gik os scarcses ede Rees wees 1.00 
2 DaSred: SC TeponnG: BOLLLOS MiG TIC BOL CP sales iscccs ee sstepesedencsiis sc recniehateadatiloeesed 8.00 
k DOURG ROTOULT eco aisctseienticeuuleiiwuminmhiioiiniuhiene eh nkaine 1.60 
E OUBOR SEES Ter Fee eheciccla ikea tetas ibe asthe aan aaa aia : -95 
L/S? HOUR BOGLUS OLGA POUa LS: Chic iicsipichwhiennektennerannomsanmanndane ol 
Si. WOVAG VOTRE s OM ORO DO Oe seis ois ciancpei vdiatacteain inevacipudiataciaseensiiurpanalan adincstieibescsabivuceiaate 61 
1 DOUNG BOGLum, RvATOCIGS GCP. GUO RG iis este ccnacctarin aside cid henntiieiwse aes ore 
Me GSO OL TE arise aia ts ae ca a was Sa ga isp a ca ace tm Totes eiaeecendeons , -29 
SOUS DIG: ORES, BE a ack vein aca caosiczssah Dak ele ak ccs dda doen mea acninde , .74 
cL SEG eS Ok OR a a sey hectis es pedo Soccer antic eh oe ecida eee oleae _ wee 
2 OMnGe. Tanne Acid CP: TIWE Lea nnsek si crccesucss astiasttatactssecinddsnomenitresstanthsi cise sod 
LGN: 2G WAS CFs SOT RAR isos ceeds eis cdteeoear alk Oe Le ee - 00 
SD PORDAS -DFSTOLON: HOLORUGO: SE essie es cineteaccearstas ities aise Sten aves einen ix ENZO 
A) POCRGE SLLLCA BOWS Ec sissies tact a pakiiassavr ee Aa in aa aan .60 
10 pounds potassium carbonate powder for assaying calcines.............0........cccceecceee. sii 1-790 
57.64 
ORE TESTING 
BROT RCO FUT On i sai sii eA a each ee i di listisicae ass 150.00 
BOUCLM SOLE UOMO COT iiisdsiessncccinssnsceicixs inside iscaes vicieacseinchagidtacse- We ranebaa sane ee Sean auaenaeniabainaeeons __._ 50.00 
200.00 
TGCRL, COND OF: BEBAF SAUIPMONE.. ONG BUDD LLG Maisccssssisccsisisvasiscicctinier Rie eosiessidnceeie steed 1,189.23 
TABLE 6.— Summary of costs of building, equipment, and supplies for assay office 
Building: 
WOSCEEEE acmuignicceueminaclapeonnee |$555.44| 
RAO ccisesia pc cerca chanteiauaiunteeraigeuntetous |.300.00|$ 855.44 
Fire assaying: | | 
Balances and weights.............cccccccsccesseeseees | 383.70| 
PUPHEDS.. CAROTENE ik tie Shee eos:, | 100.50| 
Miscellaneous supplies and equipment..| 114.12| 
Initial stock reagents..........cccccccccccseceeee. |_14.39| 612.71 
Wet assaying: 
Analytical balance and weights.............. | 87.20| 
Miscellaneous supplies and equipment..| 231.68| 
Initial stock chemicals..............ccccccc0 |_57.64| 376.52 
Ore testing: | | 
Laboratory flotation machine.................. | 150.00| - 4 
Bottle rolls (estimate) .........cccceccceeeen |__50.00]___ 200.00 
| _|$1,189.23 
A Oa ierscrtcniiatascvaccaiansaeitae cae slie la | $2,044.67 
4216 -— 24-< 


Digitized by Coc gle Original from 


THE OHIO STATE UNIVERSITY 


I.C. 6891. 


GENERAL SPECIFICATIONS 


Timber 


All timber used in the construction of bins and other structures for the sampling works 
shall be of No. 1 common timber, except where otherwise noted. The No. 1 common rough timber 
shall be free from loose and unsound knots and from large knots so located as to impair the 
strength of any member materially. Only the allowable commercial variation below the nominal 
size in cutting shall be allowed. The acceptance of Such timber, as to the quality and SiZe, 
will be subject to the approval of the engineer in charge. 

The following allowable unit values for the timber have been assumed in the calculations 
for the design of the structures: 


Pounds per sq._in. 
Extreme fiber stress in bending............. S00 


Compression perpendicular to the grain 200 


This low fiber stress has been used because local timber that might be used in the erection 
of plants in some portions of the United States is of very poor grade. Some of the plants, 
however, would be located in territory where douglas fir or longleaf pine would be available. 
In such cases the width of the stringers of the ramp and the tension members in the bins can 
be reduced in proportion to the increase in fiber stress allowable on the higher grade tim- 
ber. For example, two 12- by 12-inch stringers are shown (fig. 3) under each wheel in the 
ramp. If shortleaf pine should be available, with a fiber stress of 1,100 pounds, the width 
of the above members could be reduced 37 1/2 percent; this would indicate a width under 8 
inches. In other words, if shortleaf pine should be available, the stringers in the ramp 
could consist of two 8 by 12's placed on edge instead of two 12 by 12's under each wheel. 
Permission for the reduction in size of the timber should be obtained from the engineer in 
charge before such reductions are made. 


Concrete 


The materials for all concrete shall be first class in every reSpect and subject to tne 
approval of the engineer in charge. The sand shall be clean and Sharp, with no more than 
1/2 percent earth or alluvial matter. The gravel or crushed rock used in the cement shall 
pass through a 2—inch openinz. No large pieces of rock or "plums" will be allowed in the 
concrete construction. The cement used shall be of an approved standard brand in commercial 
use in the locality in which the plant is being built and shall, of course, be subject to the 
engineer's approval and test, if required. 

All concrete used in the construction of these structures for floors, ordinary founda— 
tions, or footings shall be in the proportions of 1 part cement, 3 parts sand, and 5 parts 
gravel by volume. Concrete that will be subject to tension stresses, such as in the crusher 
reinforced foundation, is to be of a 1:2:4 mixture. All floors in the sampling plant are to 
be poured 6 inches thick of a 1:3:5 mixture; the top of this concrete is to be 1] inch under 
grade. A finish coat on the floor is to consist of 1 part cement and 3 parts of sand, and 
the surface is to be well-—troweled with a steel trowel so as to be as smooth as possible. 
Tre materials used and the workmanship on this floor are to be subject to the acceptance of 
the engineer in charge. 
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Corrugated Roofing and Siding 


Buildings shall be covered as shown on the drawings, with galvanized corrugated iron 
having standard 2-1/2-inch corrugations. Rcoufs snall be of no. 24 gage, and all siding shall 
be of not less than no. 26—gage iron. Both roofs and sides shall be laid with a minimum of 
1-1/2 corrugations as side lap and a minimum of 6 inches on the end lap of sheets. The side 
lap shall be so placed that any leakage will be protected by two valleys or corrugations. 


Conveyors 


Conveyor materials, such as trovghing and return idlers, gears, head and tail pulleys, 
take-ups, etc., may be furnished by any of the well-known manufacturers, subject to the ap- 
proval of the engineer in charge. Conveyor idlers shall be of the 3-roller type and spaced 
not over 5 feet apart; return idlers may be placed as much as 10 feet apart. Side idlers 
must be placed as shown in the drawings. Each conveyor must be equipped with a hold—back or 
nonreturn stop, so that in case the conveyor drive fails, the conveyor belt will not run in 
the reverse direction. The take-ups on the tail pulleys shall be of standard design, with 
not less than 9 inches of travel. The head pulleys shall be as specified in the drawings 
and be rubber-covered. The conveyor belt shall be not less than 4—ply, 28-ounce duck, with 
1/8-inch top, and 1/32—inch bottom rubber cover. All troughing and return idlers, head and 
tail pulleys, and countershafts shall have their bearings provided with suitable grease cups. 


LISTS OF MATERIALS AND COSTS 


The estimates given herein are for a plant to be driven by purchased electric power. 
Line shafts and belt drives would ve used in the main sampling mill, which would be run by 
a 40—horsepower motor. A 15—horsepower motor would be used on the crusher and a 5—horsepower 
geared motor on the conveyor to the storage bins. 

The following tabulations give the materials and equipment required and the estimated 
costs for each part of the sampling works. Quotations for equipment are of autumn of 1935, 
as applicable to Government purchases. 
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TABLE 7.— Timber list for approaches to receiving bins (fig. 3) 


Number | Size, |Length, | |Feet, board 
of pieces|_inches | _ feet | Where used |__measure__ 
16.0. [10 by 12] BDO» SS 229, Soiled crn hat seriassa hemened Meascteit aes Sestak totewactali ated Renna | 3,200 
16... [10 by 12| VS CBS ett crsta iets eee Auer hue 5 eiticclsusseaeteciaea eee ennai teeth ice | 2,880 
MGs cascqe [AO by 22). 02" CORDON Santeria tieert cacenat tic elas alsa el enneoncenees | 1,920 
ee UO by AO! AROS Us lg sihod nears ecstertatciotccent nenetntiinieh ddan eesaunua ee | 350 
eae AGG y 20) LA des -. wiicuitninctercnvictha eterna eines, itech cans Dock | CO 
Caisse: \1Oby 10) 220: |, 2des. setae dlecradantaon ee ee | 1,000 
Si. om os ae 6) A 7a Ue: (= nee ee Pee ree a ee ee ene | 600 
ee PBaby TO). 14> inclined posts ass sccsudan secarwaeiavadaaeicncnvmaatitenaes | 373 
Cicatienl Bby VO, 2) Soi. sas cette deiatetee ph eteacnet, auaetttos ee neclaceai oan | 480 
ee a -5 ge 0))  (270R: (c e feathers | 213 
C2tuk PS Dy MOY. AA Ole. et cioeccaterceedegtoutaSapaclawrem nai acaandieenssd eee | 560 
Ones IS bY. d2| 22. | Sway DEsees: Now VO eig ype ene ateaitancet sie iatn tata | 132 
eee | 3 by 12| 20 |Sxay braces, Nos. 2, 3, 4, 11, 12, 1B. | 840 
1G sin oss | 3 by 12| 18 |Sway braces, Nos. 5, 6, 7, 8, 9, 14, 15, 16............ | 864 
Be | 3 by 12] 20... Sway. BROS cress cael tacie aettcn eles aeterreneiae het | 450 
Biches: | SBMA AS Oy. sirtaictect sree entapairactatancinn antl acct Rerantiene: | 432 
1 eer S by D2] 1G) doe teres cre teerctvinndiss er ee ee | 768 
OA bit! de by ae) Ae Str in eers iss ce tei se ivintessicannis ee ee | 9,216 
2 cach |G by 12) “22 (Stringers, cutee ssc teceinaieasanncrane quinsutihlentaee | 2,304 
Bocas VSGBy AON. AAR: CORDES ace cicitaren ata ct san ti Pelnecteacartn uae ea tilh Secu uimertiunasattan | 4£0 
SQ ieichieind | PMO 3 TR NA a Meade Se acentteeate yet tether ues A teanect eee ae Atami | 384 
48.....0...... 2 by 6 | 12 |Handrail SUPDOr Use ct ee eater eer VO ee Ree cat | 576 
1,2 eee PS Dy AR) LA ROM away eC sms ca eatacescyse oa aay enld i decdoeen acca aetaeneventi onde | 7,728 

| | | Total feet, board measure... cccccccccccccccecsscssevsscesseees | 36,680 
1S 0) 
TABLE 8.— List of hardware for approaches to receiving bins (fig. 3) 
200|Feet|7/8-inch round mild steel for drift bolts for bents. 
140| Only|3/4—inch bolts, 26 inches long, for bolting stringers 
to cords, complete with square nuts and 4—inch 
thread each end. 
150|do. |3/4-inch 0. G. washers. 
TABLE 9.— Cost of approaches to receiving bins ‘fig. 3) 
Fill, 486 cubic yards at $1 per CUBIC Yr... cece ceccceccecceeseeessevtevteeesetees Ae toa ecetattes |$ 486.00 
er oP sg oo lo) « EE eee ee ee ER Ore IS aN te enn ERE RO Ce SRE ET ene ae eee oy aU eter | 50.00 
Concrete piers, 10 cubic yards at $12 per CUBIC Yard... ccc sce eseeetecnesneereeneens | 120.00 
Timber, including construction, 37,000 board feet at $50 per thousand (table 7)...... |1,850.00 
Hardware (table 8)... ccccccccccecccsecessescceeceecesccsaccrevceceatsesseseestseessuavereveesuseeussvisesstesecuveavesecsisvevttecsten |_199.09 
Ue sesh ren ssw dent cecal ote react ea cane tate Messe eee |2,606.00 
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TABLE 10.— Timber list for receiving bins (fig. 4) 


Number | Size, Length, | |Feet, board 


of pieces| inches feet | ____Where used |__ measure 
een ene [B-Sys TO): 22. PrOm ee SET saa scat oe ations atc ta 147 
Bo Adnnia, Patch ae: a a (og. er ere eer eres eer errr | 597 
Bias dacs etby 8 AA POSVS tae dacea sh steel anata Mids | 597 
Bennie POUByc@r |) ALON: I Gie: denies pti earielnancte sone | 213 
Boats |8 by 8 | 12. || Sway: Braces :cndAscSaccsdeidiwan | 512 
Bi aennee |6 by 10| 18 |Bottom beams... ee | 720 
7 eRe eee |8 by 8 | 22 |Bottom supports... ee | 254 
OF atentatie IS by S| 24 Pont ties 6 diasctiasiecisbieneeed | 256 
ri Ce Iorbye.). MG: Gnd ties ja ieeh ie cter cnwendcn niin | 171 
7 See POP St S20 Maps ics ttousretetin idaho oteten Satashetagstict | 427 
eee \8 by 8 | 22 |Runway beams... ee | 704 
7 ee le by 8 | 14 |Guards on top... cee | 224 
Setsceue ee |2 by 6 | 16 |Handrails Shes atari alse sta taen tees apelin neh ares | 48 

2 ities sphito \8 by 8 | 16 |End verticals........... ere ee | 171 
AO cisions jecby T2\) 222. WE in: Dining settee cetreertaeir os | 1,760 
ree byte) Ae 1A Oie auirteate Aether lista sae | 1.152 
| | Total feet, board measure..| 7,933 


TABLE 11.— List of nardware for receiving bins (fig. 4) 


2| Only |1/4-inch mild steel plates, 2 feet 6 inches wide by 22 feet long. 
24|Pieces|40-pound T rail, 13 feet long. 

24| Only |45° O. G. washers for l=-inch bolts. 
100| Feet |1-inch round mild steel rods for tie rods and bolts. 

12| Only lo. G. washers for l-inch bolts. 


24| do. |3/4— by 14-inch bolts. 

24| do. |O. G. washers for 3/4—inch bolts. 
| |Necessary square nuts for above. 

3 do. |24—inch wide Arc gates. Chutes to be of timber lined with 1/8-inch steel plate 
| | on bottom and sides. 

i) dom | HOppe rs, Comp le t Orestes icriaiecuminatue men aints sm adaulecitonponaresantiime tiaiaememiMmkealtetbieieatet 
| |Bin lining: 

3|Pieces|3/16-inch mild steel plate, 6 feet wide by 17 feet long. 

3 | do. |3/16-inch mild steel plate, 6 feet wide by 13 feet long. 

6| do. |3/16-inch mild steel plate, 6 feet wide by 15 feet long. 
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TABLE 12.— Cost of receiving bins (fig. 4) 


Excavation, 2 cubic yards at $1 per CUBIC Yar. cccccccccccccccceeseesscceseesseseesseeeveveresstevevsveveee \$ 2.00 
12 concrete piers, 5.35 cubic yards at $12 per cubic en ee een eer ETT | 64.00 
Timber, including construction, 8,000 board feet at $£0 per thousand (table 10)...... | 400.00 
Bolts, rods, and wasShers.........c..ccccccccccccccceecsccceesseeecesoresceasevaeesvssesseceuatsaussuavevsseecerenscestevessreaeesseene: | 25.00 
2 only 1/4-inch M. S. plates, 2 feet 6 inches wide by 22 feet long, 1,200 pounds | 
Bt SOOO arte cheese deren eed ene et eee | 60.00 
| OF fo 08 0. KE Wc: gn eo ee CA RR mR Cr Ne STI a Me ROE PIR Creer ae ary SRST Ee SLT mE see Tee Teed eee ne eee ree | 10.00 
24 pieces 40-pound T rail, 13 feet long, 4,170 pounds at $0.04. 00. ..| 167.00 
FREE =) | oil CAPR Ra ce nee Rane eee nen Sea eae Ne eT eR ae UTE Creer eae nee ene tne Sear ee oe | 20.00 
Pa=lich iare gates, (Sat $59 CSC lyon ea spice iinnh ride eden ae ce | 105.00 
1 of Yora 2s (0) «Ee NN Cee ae TER ee Oe UNREST RE Sn ON nOn OOD EEE RT Pn Cee Serer TNO Tne | 15.00 
Front and bottom bin lining, 3/16-inch M. S. plate, 2,265 pounds at $0.05...00.00000..... | 113.00 
Cutting Bnd OT eC CLO n te itches ca othestg les newt eid inne edyne ean a eaten s |___ 50.00 
TO Cel a alea eet aedestossetac hentai nee eee ate etn ea eee ee |1,031.00 
TABLE 13.— List of hardware for crusner pit (fig. 5) 
5 | Only |5/8-inch reinforcing bars, 7 feet long. 
13| do. |5/8-inch reinforcing bars, 8 feet long. 
4|Pieces|1-1/2-inch pipe, 10 inches long, for hopper under crusher. 
1| Only |Hopper, complete, as shown in figure 5. 
TABLE 14.— Equipment for crushing pit (fig. 6) 
1| Only |9- by 16-inch Telsmith Wheeling jaw crusher. Drive 
| | pulley 33 by 8-1/2 inches. 
4| do. [Anchor bolts, 1 by 18 inches. 
4| do. |W. I. pipe sleeves, 1-1/2 by 10 inches, in foundation. 
35 | Feet |Transmission belt, 6 inches wide, 4-ply, of medium 
| | quality. 
TABLE 15.— Cost of crushe i fig. 5) and equipmen ig. 
Excavation, 120 cubic yards at $l per cubic yard... eee |$ 120.00 
Concrete, 40 cubic yards at $12 per cubic yard. ee | 480.00 
Reinforcing bars, anchor bolts, etc. (table 13)... eee | 35.00 
Steel hopper under crusher (table 13)... ieee | 25.00 
Telsmith Wheeling jaw crusher, 9 by 16 inches, weight 5,490 pounds |1,225.00 
BSL caesarean citrine ccs nes Socata eae ears sca eh ocre mea | 70.00 
ih [eRe co Re ea TE eRe Te TEEN anon TEE PRN REn TE EER DPNEE remem ee naar a nea | 75.00 
15—hp. motor, 1,750-r.p.m., complete with switch and starter............ | 182.00 
Anchor bolts, belt drive, and Orection....... icc ceceee cece ecteeesceees |___ 40.00 
scp eee eet er ee eee te eee RE eee ee een ere |2,252.00 
4216 - 29 = 


I.C. 6891. 


Google 


I.C, 6891. 


TABLE 16.-— Timber list for conveyor gallery to sampling mill (fig. 6) 


Number | Size, |Length, | |Feet, board 


7/nc 
Z//0 


_,handle.net/202 


hd 


ttn: / /iunanal 
http://www 


rg/ 


-hathitrust.o 


of pieces|inches_|_feet |_________Where used ___|__measure 
ae 6 by 10| 50 (ORE ee tito rmmndaeerncon | 100 
a |6 by 10| 16 | ADs serseiiierrcasriasineai peor | 640 
ee |2 by 6 | 4. \PLOOE JOLT cece ciss ses rcnmineorror | 168 
ee te 4] SA PCR a teinnnierwiiienoue | 215 
Me cihsscnines a be 4 | | 6 [SwHy PrAdOAsiisiteisnesicarirerrne | 43 
Wiicsketes Se A I [ORD iinresinauccad pinnae | 168 
| Sey Ay. ORE IOs oni Me rioranens | 360 
ys er Ce oe Set ee ne nen ee ne een | 373 
1 ee (eight TA: PO thant | 186 
Diasec Pe be @ BO: Heeee Sateen, samen mance | 120 
re Te © AAs RNIN atid ca aiainactenicinnscpesitaediniglengicasihe | 1,764 
ene |4 by 8 | 10 Hola. wiebOt ta cicec ceticndeoseisy | 27 
ae thea |. 26 Rest cannes | 64 
Biscnunien [Sty GO | -2O [Motet wappertincisonccrncomas | 40 
ee |2 by 4 | PO) Vetade HeAA POI 5 icc ncseiccnra peer | 48 
Sane eee ete 8 | 8A [Shale supper icicmasnitacwianen | 48 
Mri desist ee G'S + BE BONE Bod veirenqneigtinjec anny ierdorasion. | 36 
: eee |6 by 6 | 16 | AG noid vi teduivaia oepiaseaarniyamlgotcn | 48 
Lccaiuen |2 by 8 | = 20 | TO Shichindniinetadinteet Gulia | 27 
Di csonssauscice Beye) BO Weitbpotinciccicatuwuaeimanen | 560 
een eg A RO BOAR Boccia cettnaieenantaetaiae: | 187 
La cescssssain I6 by 6 | 16 | B0ic° Asnusnadsiunaaseimaiiiause | 48 
: Seen |6 by 6 | = 20 | RO ss osiiitbincnsciet tani tan | 60 
ae |2 bys | 14 | BRE: cacemicatiotiomncunbore beri | 37 
eee ee) * 20 ROR Aosta weiemtaton | 42 
|6 by 6 | ~— 10 | Bi atteinasipcyinesrastiadtncstiernkaen | 30 
ee |6 by 6 | = 16 | Gig sass nsciqeciesessetenivecex ste | 96 
ee |2 by 10] = 20 | Gs -aiadeeeh Biel aiamnaaa ciate | 67 
een |4 by 6 | 16 | RT TET LT ee | 64 
Sian be pe) a> eee eee ere ee ore ee | 256 
| | | Total feet, board measure..| 5,922 
TABLE 17.-— List of hardware for conveyor gallery to sampling mill 
16| Only |Sliding sash with 4 10- by 12-inch lights without frames. 
1| do. |No. 2-H door. 
2| do. |No. 7H doors. 
1| do. |3 foot 6 inch by 6 foot 2 inch door. 
6|Pieces|l-inch pipe, 12 inches long, for foundation dowels. 
126| do. \|No. 24-gage galvanized corrugated iron, 8 feet long. 
120| do. |No. 24-gage galvanized corrugated iron, 5 feet long. 
8| do. |No. 24-gage galvanized corrugated iron, 10 feet long. 
130| Feet |Galvanized-iron ridge roll. 
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TABLE 18.— Equipment for conveyor to sampling mill (fig. 6) 


1| Only |Conveyor, 16 inches wide, 121 feet long, to consist of: 


1{ do. | 18 by 18 by 1-15/16-inch bore, rubber-covered head 
| pulley and shaft with automatic holdback. 
1| do. | 23.89 P. D. gear, l-inch pitch, 2-1/2-inch face, 
| | 1-15/16-inch bore, 
2| do. | 1-15/16-inch common flat split boxes. 
2| do. | 1-15/16-inch split set collars. 
1| do. | 5.12 P. D. pinion, 2-3/4—-inch face, l-inch pitch, 
| | 1-7/16-inch bore. 
1| do. | 30=— by 4— by 1-7/16-inch bore C. F. split steel drive 
| | pulley. 
2| do | 1-7/16—inch common flat split boxes. 
2| do. | 1+7/16-inch split set collars. 
1| do. | 18- by 18 by 1-15/16-inch bore tail pulley complete 
| | with shaft. 
2| do. | 1-15/16-inch split set collars. 
1| Pair | 1-15/16—-inch take ups, 9-inch travel. 
25 | Only 16-inch, 3-roll troughing idlers, complete with grease 
| | cups. 
12| do. | 16-inch return idlers, complete with grease cups. 
247| Feet 16-inch wide, 4-ply, 28-ounce duck, 1/8-inch rubber top 
| cover, 1/32-inch bottom cover conveyor belt. 
TABLE 19.=— Cost of conveyor and conveyor gallery to sampling mill (fig. 
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Excavation 


Concrete, 1/2 cubic yard at $12 per cubic yard 
Timber, including construction, 6,000 board feet at $50 per thousand (table 16) 
Corrugated iron, 33 squares at $5.50 each 

Laying, $1.75 per square 
Sashes, 16 at $4 each, in place 
Doors, 2, with hardware, in place 
16-inch conveyor (table 18) 


Erection 


Shp. motor, geared, complete with switch and starter 
Erection and wiring 


cc 


ee | 


Os 


Ce | 


i 


Peete waren serene eee rate eee r ere reeset ae erent Feet Honor Fossett onsereeattswosersosesraterrneesereseatearereseererees 


Pe a ee 


.00 
1 6.00 
| 300.00 
..| 181.00 
| 58.00 
| 64.00 
..| 30.00 
..| 875.00 

.00 
.{ 257.00 

00 

.00 
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TABLE 20.— Timber list for sampling mill (fig. 7) 


Number |~ Size, Length, | oa ~""lFeet, board 
of pieces|_inches_|_ feet | Where ised es | ea measure 
B.| 8 by 8 | 16 nae see Sites | 256 
Phan |ebys8 | 16) dow wu. cuidate; |. eee 
ones PSbysB |) “22: (Caps tints ci meted amend 235 
Cites Ve By Ol. S22) SAO etnumanapieamdnan nice rove [ 283 
O eroteas | 6 by 8 | 22 |Beams.... ee pace [196 
2 seas \IO by 12). DR) Os. sencsctsin, Cesare tate sentinel + = “AO 
Det es Qty! “16: \SetstSs iceman meee eee | 320 
eee | 2 by 10] = 22 |Caps............ ede leette eer ton | 293 
CO austen | 2by 6 | 12 |Studs and girts..00..... eee | 960 
i ae | 2by 6 | 14 |Cable ends... sarunetate iat 196 
/ ree MA By.) A Presses ix: dense cilaiciuied tested 112 
Bharat 2 BY 1O) ZO Boe eects aentets paiteatseneee ae: eae” 267 
i eee ner ae | 2by 6 | 16 |Purlins............... RR ete cas 288 
AO secigeauticas bebe ie) 2 | PleOrccceuacnie etcoed ieee . . 966 
eee | Sby 8 | 20 [Knees eee aoe . 40 

Decree Rae Bye BO: dee ite te siete snidtand incited | 40_ 
| | "ae | Total feet, board measure| 4,804 

TABLE 21.- Sampling equipment for sampling mill (fig. 8 


a a aa no Sasi ee Si ihay GR: Sok, VRE: re ee ee eo ey 


me ee wee eee ee ee ee res a es 


nw 


loniy|Vezin So aieee, no. 1 size for l-inch feed, complete with drive pulley and proper 
| | lag screws for mounting with 26- by 5-1/2-inch T. & L.. drive pulleys.- 

| do. | 18-inch wide by 24-inch high ore-bin gate, Tack and pinion type, complete with — 
ni “[" necessary” lag screws. - | 
ld 
\s 


i! 


|14-inch belt feeder for rolls, complete with gear reduction and drive pulley. 
|18—- by 10-inch "Economics" rolls. | a 
|Only|Braun pulverizer. 

|do, |Improved ore-sample grinder. 

|do. |Jones splitters. 

| do. |Sample- mixer. 


O. 
et 


ee Ce ee 


TABLE 22.— Hardware for sampling mil] building ~ 


95|Pieces|No. 24 gage galvanized corrugated iron, 8 feet long. 
(2. -do..|No.24 gage galvanized. corrugated iron, 7 feet long. - ss.’ 
22 | do. |No. 24 gage galvanized corrugated iron 10 feet long. 
22| do. |No. 24 gage galvanized corrugated iron, 5 feet long. 
16| Only |No. 4 sash with frames. 
14|Pairs |Transom pivots. 
4| Only |No. 2H doors to form two double doors. 
6|Pairs |T hinges, 8-inch size. 
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TABLE 23.- Transmission equipmen fig. QO m 
| 
| Lower shaft 
l ae per cold-rolled steel shaft, 21 feet long. 
4 |Only |1-11/16-inch common flat split boxes. 
1 | do. |16- by 8-inch S. F. split steel pulley, 1-11/16-inch bore. 
1 | do. |12- by 12-inch S. F. split steel pulley, 1-11/16-inch bore. 
1 | do. |4— by 4-inch C. F. split steel or wood pulley, 1-11/16-inch bore. 
1 | do. |10- by 10-inch C. F. split steel pulley, 1-11/16-inch bore. 
1 | do. |34- by 6-inch S. F. split steel pulley, 1-11/16-inch bore. 
2 | do, |1-11/16-inch split safety set collars. 
| | Upper_shaft 
| ee ene cold-rolled steel shaft, 21 feet long. 
4 |Only |1-15/16-inch common flat split boxes. 
2 | do. |12— by S-inch S. F. split steel pulleys, 1-15/16-inch bore. 
pe | do. | 36- by 6-inch C. F. split steel pulleys, 1-15/16-—inch bore. 
bd | do. \6— by 5-inch C. F. split steel pulley, 1-15/16-inch bore. 
00 1 | do. |12- by 10-inch C. F. split steel pulley, 1-15/16-inch bore. 
a 4 | do. |1-15/16-inch split safety set collars. 
Oo 1 | do. |34- by 12-inch C. F. split steel pulley, 1-15/16-inch bore. 
So 1 | do. |16- by 8-inch S. F. split steel pulley, 1-15/16-inch bore. 
Ng | : ransm belti 
Ou , | Conveyor sda NOs. Disvcvecvs: 30-foot, 4—inch, 4—ply. 
NO | |Sampler............ bi: Bicesescc 22-foot, 3-inch, 4-ply. 
Sa | LPRORG Eis rciciiernnaniinesses 20-foot, S-inch, 4-ply. 
Oo | PROLIA sicsisaacctnricraccd narseee 58-foot, 6-inch, 4—ply. 
oh | LSOMBLOE diciridsccnscungcaninis 39-foot, 3-inch, 4—ply. 
ae | |Countershaft..... cc... 28-foot, 10-inch, 4—ply. 
£2 | CORY OP ON sidaccsintrcnnintcaae 29-foot, 4-inch, 4-ply. 
~ © | |Grinder a a hat ad, 25-foot, 6—inch, 4—ply. 
=e | DBO E scisssretinndierasncaserta 19-foot, 4-inch, 4-ply. 
me | EWR cic stepidrarcrtenltaieanent 20-foot, 2-inch, 4-ply. 
—— | |Engine or motor................ 50-foot, 12-inch, 5-ply. 
cv | Compressor... 20-foot, 2-inch, 4—ply. 
- | | mm beltin 
ON s |40 feet 2-inch 4-ply. 
te | \81 feet 3-inch 4-ply. 
~ ort | |78 feet 4-inch 4-ply. 
a | \81 feet 6-inch 4-ply. 
2D |29 feet 10-inch 4-ply. 
is | |50 feet 12-inch 5-ply. 
Ns 
Cc --4 
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TABLE 24.— Cost of sampling mil fi 


a ar A cA SR A E/T. Rt aS oC I TE SS Ee SP I A Pg SE OS SS PO LOIS ETE OE TTL ELE ET IO TET 


Timber, including construction, 5,000 board feet at $50 per thousand (table 20)...... I$ 250.00 
Hardware in place (table 22)... Ait Aicedlvanenten a bemeaana emia eetaouatece a: | 294.00 
Primary No. 1 Vezin sampler, weight 600 pounds.........ccccccccccccccecsceseceteteteeseeentees ses | 300.00 
ale F OA at REET 9 (o El «2100 ke 0 -eee  n ee  gY  ree e | 25.00 
BLOCt 1On-BNG SUD POT CS eres ci sesascuatenpueshesensstah-tacacoin nameasasiiglvaidiade tetas Get cien javelin ae sattdunckanias | 25.00 
DEV Oa ease cet ee geese aegis te cecal al esha coe lage a ayia el der ater eta carlton yes Ohana: | 29.00 
DUTP? OAM, 26 FOC VOC se eri hte ean Sosinn bart aneihwst naar detrei daa Natoma ied daa aad Sb oa esol lgeaane. cater onmnaenatate | 50.00 
12-inch rack and pinion gate, CLECtOd ccc ccccssccnssesetetsesesestaccsurecauee seceesgetsecsscesseeenstes | 25.00 
P4=inCh. belt. Toede ry: GreC Ved exit ay dh goa et ee acenaeed tee leah | 125.00 
1 set 18— by 10-inch "Economic" rolls, weight 4,700 pounds..........cccccccccescssceessseectseeenses | 900.00 
FM MO 8 acess Ss ed pzdepence ceca esata vader dcacw desea oa antueaceo ues amet cn ae aoe et | 100.00 
BDO OU LON iether chan Aa tk cc ch taal daa She ce earls catenin es | 125.00 
DIE IV Sets er acon sacle a tec lepntteate hth eea ent te Na ana am eaten | 100.00 
BE Teyeks# ates: Male) OGG. 1: | Ree an eC Tn een eee UE ea ne ee | 75.00 
secondary Vezin sampler.............. i. sta and BOG acta hci jell nea lee legate ld Sante toe ae | 300.00 
Predeh tad Wav linea. ascent eauatceihade nmin ma ealed fence ite eh ata ties Senet | 25.00 
yA Yor es co) cM sh els OR=]01 c) 010) it ¢= Hee eat ema nee ee ne nn eT Tn eR eee ree yey ee | 20.00 
|p ops 5) NOP Re reno eR ee OE Oe ee a SOT OD Fe mn ee AY nee ate ere in OORT ToT ere rene | 29.00 
Improved sample grinder... Neelhjadt scr kish ktniad hE csdcce atthe tl dang hulu stan beai nada neemchammeeamees | 200.00 
BT UG etisalat mec a sca oltees a sme cee hd atee | 50.00 
POUNGa U2 ONAN. “61 U 1 OMe actrees ites eit ranarcisd asdeiane beaten eenngsiaaeeel te seua dettasta deeded eteteualeeaaia tenn | 295.00 
0) 5 7 ne a OT ed oer OEE ac ee eo Meee ESR ROME eRe nTES Tea NE ETAT Ate T eee ene Senet NTT ewer | 20.00 
Sample Mixer; weight 250° POUNdS isis etree oor cc eee i Pa ee ee eal nae | 100.00 
BOI es aerate apace cesnaes aces eter aes ato aus ge cera ee mean | 15.00 
DVO hase shee oraesets a ses a ae cece peace alae thce nr LS Yaak ear te cn, Seabee hin ciate alia ai aes Rete ee | 15.00 
Braun PULVOL I ZO Ts ci: cetont is 8 le bt lee al lena edad ade aoa aie gla tel eh Abd gi te iaclaa etaietnc aaa peek cole leet tes | 1355 .00 
BEG a ya hoya sts esheets Hess ta np ea etc es leaned ele yea eens | 10.00 
DE Be cose ssc aenscetetese a ate ects vn tects ena acon reeset eect acannon mreansncnices cioeeee | 10.00 
PIP COMO TOSS O Giri coat ea cag in acerca ty cite liay ace anon peer nse Ihe epee ewe urement adn tttias | 78.00 
ROCOLVer ANd. pipewicnsie esos dre ements Paid fie ae dd Ome ined Oia Seal oe rea estate aed | 22.00 
Dns al lat 1 On section Gree tines ieee eee ont edi Rete insl ease beeen st | 10.00 
Chates {or a11.-TeyeCts... CFOS tC cite Aion ita drtnais tee ata ohio ene | 150.00 
Jeunes Split versy. 2 GU S26 Cac tetera cece le cape iaies cantina atu tciosluasids Get en didayotais den | 52.00 
40-hp. motor, 1,160-r.p.m., complete with pulley and slide rails, switch and | 
Ed) oe SRE ee eR Rea eS ee OTT RACER RCO CORT Sama) MORO enn renee ee | 440.00 
Lineshaft, pulleys, eto. (table 23)... cccccccccccecscsseevesvscesssvsseestsvseersstiessavstssecstvsseseveseevateaees | 250.00 
BG be ora faces aches staan aeatee te breccia eee pe toh acete eaek ccc acta aad atta tot Asai ai deel eaentond | 125.00 
Bele trite: (Ca Or 2S acer ts Sees seteite goes an carseat her ncs’ ys, ogaecientcina aatea toed atone ese aerecsas tat cds sebetehacest ees | 80.00 
30 interior 50-watt lamps with sockets and SWitChes.....0..o oc ccccccccesseesescesseecsteeeessteetaneenss 1) 
Interior light wires to be installed in motal conduit... cece sees teteetee |) 200.00 
10 yards lights, wiring, and sockets to be weatherproof... cecceesecceeaseaneees ) 
BN crease fades aleve iseheesies crs Sa ace eaten sees ea ate ac toca en cae mn octets [4,776.00 
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133 |Pieces|No. 24 gage galvanized corrugated iron, 8 feet long. 
do. |No. 24 gage galvanized corrugated iron, 6 feet long. 
do. [No. 24 gage galvanized corrugated iron, 5 feet long. 
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TABLE 25.— Timber list for conveyor gallery to storage bins (fig. 10) 


Number | Size, |Length, | |Feet, board 
of pieces|inches |__ feet | Where used |-measure__ 
eee |6 by 10| 16 |Inclined stringers | 9€0 
ee I2 by 6 | 14 [Joists | 140 
Boho toes Doby G4. VO whore face serrated rete eon tecia | 36 
2 ities |2 by 6 | 14 [Beams | 28 
Pi cscasiig FSByr Ge 20h TG eisiatinren neta adeattute | 120 
Beles |2 by 8 | 14 |Seay braces... | 37 
SO sciecianiet MOBY TA TA BLO OR aeiitics ess seandnt oliatataat te ates | 1; 400 
i eee \2 by 4 | 14 |Posts. eee. | 168 
< er ere Fe yA MG Ge: Siete tac amanda | 32 
Oia te, stay At DCS. 20a. arate demerrsnustiatinstateratine a imesh | A3 
BO retested (2 bya, ASPs CS ec ctipesnttd tia | 240 
re \2 by 4 | U2, 3GO2- ahusettnielwhpemaeamaseenthd | 64 
De, ey S|) TO ABest ctenciccommentaietaeys | 85 
DL tosatihd Ope Sy MOC), Wie, viscptata ae acietmer aero ans | A0 
Dh asahes ROSDy Sed, UG VBS ei eset ates eeeiiresteteas | 85 
Reape: VO Dyes: SNAP ede, octet ai ethics | 56 
D doeciutas \2 by 8 | TAT VEOS tema aeeaineacer: | <I 
ener VO By Si ZO BORE S acsty cttietemneaesine | 107 
D asiteesctai ey SAAD Oe ech umasseminsicnncnes ete? | 112 
Creed pa By A SCOR pelecsantiancient dl atiatemuncnicceads | 75 
eee by Oo, BL. oe. sania temnnr susaestits | 48 
Laven eRe ae <n 2-00 <1) eee ee ee | 117 
Zee OD B iy O  SdO iy, Pico tcsretrcdawee Senate: | 144 
ene Ao ic RS Oc al MME: (oY ee rte ee ene | 96 
Oteaetaneed PeDe TO, 3221 eee tea that td earn clair | 13 
Vicredumtheds lS by 8 | 20 |Bent Sisc.icgmiinkinete | 107 ae 
eee PSeDyRi UAT SAO atid drcratieatamactiannacmsonenadaens | nS: 
A vedic lactes, ISeyet. 320d On tai Sy tease neteests | - 80 
7 ee V6rbyO lee, YO. gion ct tesiaumanaeinictns | 96" 
eee: VAY B20 WO, -seatonn atau estan | 53 aan 
Ree: [Aby6 i, Dae 0s ect eee acai | 15 nS 
2 ee fenby os) = N “Oe aan reu est eteneus | 96 Paget 
DP iccee ss |4 by 6 | 18 |Conveyor stringers | BSB cscs 
1 escatenant N2y ae | UO * Gos tates aaehe teenie tetnst pees | 144 
ee |2 by 6 | 18 |Cross braces... |_ 4 
| | | Total feet, board measure..| 5,995 


TABLE 26.— Hardware for conveyor gallery to storage bins 


Ae a tA RE a I I EE PE EOE ET EE TEE LIE ILI II IE EE IO TELAT IT EI ETS EE IE ATE EEE I IES. IIE EL ET LTA ITE EDEL I DN ETE TCT ETE EE LE ALLE EI ETE ELE IED GIS SIGE ETE ITA IT I OT ETT ITE TENE SITE A BT TEL LEAT L I AP I ETS EE TEE EEE ES OTL ENTE EIEY 


12| Only |4-light sliding sash (10- by 12-inch lights), without frames. 


Feet |No. 24 gage galvanized ridge roll. 


10|Pieces|1-inch W. I. pive, 1 foot long, for dowels for trestle bent foundations. 
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TABLE 27.— Equipment for conveyor to storage bins (fig. 10) 


1| Only |Conveyor 16-inches wide by 103-feet long, to consist of: 
1] do. 18- by 18—- by 1-15/16-inch bore rubber-covered headpulley with shaft and auto- 
| matic holdback. | 


1| do. 23.89-inch P. D. gear, l-inch pitch, 2-1/2-inch face, 1-15/16—inch bore. 
2| do. | 1-15/16—inch common flat split boxes. 
2 | do. | 1-15/16—-inch split set collars. 
1/ do. | 5.12-inch P. D. pinion, 2-3/4-inch face, l-inch pitch, 1-7/16-inch bore. 
1| do. | 30- by 4-inch C. F. split steel pulley, 1-7/16-inch bore. 
2| do. | 1+7/16-inch common flat split boxes. 
2| do. | 1-7/16-inch split set collars. 
1| do. | 18 by 18-inch tail pulley, 1-15/16-inch bore, complete with shaft. 
2| do. | 1-15/16-inch split set collars. 
1| Pair | 1-15/16-inch take-ups, 9-inch travel. 
20| Only | 16-inch 3-roll troughing idlers complete with grease cups. 
11| do. | 16-inch return idlers complete with grease cups. 
212 | Feet | 16-inch wide, 4—ply, 28-ounce duck, 1/8-inch top rubber cover, 1/32-—inch 
| | bottom rubber cover, medium grade. 
12| Only | 3/4-inch bolts, 16 inches long. 
| 


12 | do. 3/4-inch 0. G. washers. 


TABLE 28.~ Cost of conveyor and conveyor gallery to storage bins (fig. 10) 


FEY GG LO Wher erase rt see ch eects tie lca sete de neon ts cseattbo eae diad actos cua sualeasee anoatdeduleuthie aa eae axe \¢ 5.00 
Concrete, 2-1/2 cubic yards at $12 per Cubic yard... ec ccceeetteteceesseeeeeeeseeeeees | 350.00 
Timber, including construction, 5,600 board feet at $50 per thousand (table 25)...... | 280.00 
Corrugated iron, 27 squares at $5.50 each (table 26)... ee Deiicudeswensens | 148.00 
Laying at-$1675. pet squareiccsc cide lw oath i catsl etna acted | 47.00 
Sashes, 16 at $4 each, in place (table 26) oo. cccccccccccscccsecssceesesssessetenaseatevsesessssersseesirseenieess | 64.00 
DOO We UR AWE tates areca pace te renee eae ean te ee ee | 15.00 
TG=InOl ‘COnVeyOr. (Lab 6:27 Vite ceo bs chide iacts sears atta eed insecticidal haunt vag dap ncdeueatcenndned | 900.00 
|p esol, Sf oy 0 CME PRE ee Ae CE EE RON MC RTE teen er ESE RES TER IEIE ieee ete rte | (70.00 
S-hp. motor, geared, complete with switch and starter... eecceeeerereeeseeeeerenes | 257.00 
EYGOULOn: Cried Wi TM clashes eelgrass chev alates Ws eps dade dcol ed akou ibd oectaee edu ola ecdabt lio code |___ 20.00 
GSU isch hah cee encore Sele esau eager teanls aah Gedy actos |1,'736.00 
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TABLE 29.— Timber list for storage bins (fig. 11) 


Number | Size, |Length, |Feet, board 
of pieces|inches_|_feet_|__ _____Where used _________'|_measure__ 
Perna be 200 < “ee Wee Sie ain: | 293 
ee 8 by 8 | BPD AMS saute aalad cncsipt ont shanest anni | 43 
10 13 by 8 | 12 [Poste-0F coMumns isi eaiisoiussonion | 640 
Diccssesscsvert BPR | BR ORS weiner cnantnienaieateds | 235 
eee |S by 8 | Bo) Bee gaconeyrmmenncenumagnsini | 43 
_ eae Oe. 20) SR ARR in carnteasnntcacpiniawes | 330 
Risssicsiecta (oer Ge), S81) Mee tennnaldaaoanneiens 280 
Ts icssSbuiosbi IG by S| 43S. \Rrokt. vertieelens c jacasiadsaase 336 
MOC cccsteteica Giby B | AA [Beek Wertlonieicis csasccnmsciaawe: | 480 
eee IOhe.B 1 «IS ING Peon tA IS: saisicissctarazianaacan, | 256 
Misapiatie Ca a ee ee er | 240 
Bisiserdiohs |6 by 8 14 |End horizontals........... Laaeeniciteteen Se | 112 
. arenes |6 by 6 | iD Ges aunties | 48 
; eee GEE) TS) Bee lecnespesdtininonoucuaus | 64 
 Faeely Re Poe i OD Ob cacao amitaaveaentias | 40 
: error Ca? |) a 1) nn | 64 
ee . BEC BE) BOs ciciarncuateeecunases | 192 
: are SIG: SET MAE jiernniinneinaing | 43 
: eeerteree eer ae ) AO T: Ges sinauceeieacsmntens | 20 
: ET |6 by 10| 16 |Bin bottom beams... | 5€0 
P Eeepeeete |4 by 8 | 14 [DiaGonal BLACK, i, sasss.csisrisssesncasiascin | 149 
ee |4 by 12| 14 [Bin bottom, Bin Boos | 224 
ne by a 12 Os. siaseseynsaieeedtnicunisemctisata ees | 144 
Beikbicdichad 4 by 10 16 |Bin bottom, Bin’ Ciosieiicccic ince: | 240 
Bs ssstinstiss |6 by 6 | 16 |Horizontal tie, Bin C.w.. | 96 
D sacsisasiocss Stee.) AST) be edad nce eewernes | 54 
eo |6 by 6 | ey | a a ae | 96 
Bicscswatics aby 6. |) . 2e [Peed Jorstes cinosasndiuuccians | 96 
Sustaes, |3 by 6 | 1G: POOL GOm BLCRL Bie canada. | 216 
Pisoni. Oty CY 20 te CER irsccessstitcannin enn ; oo “a2 
: I |6 by 6 | TG: Pop BORO iliccnicscictacrinncntakinms | 48 
eee eye) SO: Petaling: Bie Ricca nescsasicanonam | 1,152 
ee iS hy:92) 0 BO! Os mtreomcidnteoenons | 3€0 
Pinsiinieks eee Se) | BO) EARN Bi Biscscemmengiansvin | 200 
| | END eee ie) | (IB be cesar Sarees | 320 
PA i sspcisicesss a byeke) «=A ining, Bil Ci cuinecaciancene 756 
Mcyy neath Pee a i EG TANARIS nuinconscampanemewnion 43 
T osaseaileii eS! iia acacia steel aap eens ae cte | 224 

| | | Total feet, board measure. | 8,849 
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TABLE 30.— Hardware for storage bins (fig. 11) | 


Vi, WOOLY csivcsate |Pipe clamp, complete with bolts, as shown. 
1 |Piece ee [10-inch diameter, st. W. I. pipe, 10 feet long. 
40 |Linear’ feet |3/16-inch plate, 10 inches wide, punched 5/8-inch holes for spikes for 
| | Chute lining. 
2 Only... |1-inch tie rods, 7 feet 6 inches long, 4-inch thread each end. 
BO. MOS Uiventerntanc: |3/4—inch round mild steel for bolts. 
42 |Only........ |3/4—inch 0. G. washers. 
42 QOd sccscs: 3/4-inch nuts (square). 
4 | GG, ctrauee l-inch 0. G. washers. 
Bil dow. daieks |1-inch nuts (square). 
2 | AOs jae |24-inch wide arc gates, complete with bearings. 
Bi), Oe concer [18-inch wide arc gates, complete with bearings. a/ 


a/ Deduct one 18-inch gate and 15 linear feet 3/16-inch plate, 10 inches wide, if bin B is 
not built. | 


TABLE 31.— Cost of storage bins (fig. ll 


RCA VE LO es 'cck eathust cate ag acsinedena ee een naaltaautiei tates eee. t5.00 
Concrete, 3.55 cubic yards at $12 per cubic yard... cece tecsecneeeeteetersascaeeeeenes | 42.00 
Timber, including construction, 9,000 board feet at $20 per thousand (table 29)...... | 450 .CO 
24—inch arc gates, erected, 2 at BLS. cccccccccccecscseecscscesecssvsssesecsevsecessessusvsseseesseeusevsseeveessees | 30.00 
18-inch arc gates, erected, 2 at $12.......... dishonest Macatee clea etapa edhe este eee ecards Maa eeuaceet | 24.00 
Hinged chutes, erected, 2 at $20... ccccceccceesseeteeeeen RRs ce Ret ahead alent oh Doe i Reel | 40.00 
Pipe chute to bin: By wa tire bats cir) cancdenic tetesiin cial eee astern aes | 20.00 
Bolts, rods, ANA WASNELS 2... ccccccccccpeececececersecsetesceecettusssecensrsseecvstssseccetstesecetsatsessersrtteseceuertttee: | 25.00 
DiS ri Duta ee CM tS ict pct sis saseiar cca evinced vised secesntcsseisny awn ta id bale iam esate esac us aeauceduite aes |___ 25.00 

df) Gee enn en nT en eRe enn ee ee eee erate eer een rte tec eee | 661.00 


TABLE 32.— Timber list for ore storage platform and trestle (fig. 1) 


Number | Size, |Length, | Feet, board 
of pieces|inches_|_feet_|_—=— Where used |__measure 
15 So tint |6 by 6 | 24: \Pants: Tor DON tS ssc ckmgesendl nee aa, | 630 
NG arson |6 by 8 | 12 |Stringers for bentS.... | 768 

Bcc Riniohats |6 by 8 | 12 |Caps for bents......... shceuene eee uteutebte | 240 

Osi: HOY Sy NOH BOW: cpiecceucieety teeaidtaniasntetes nile tielad, | 128 

Asscetiontesey VAD yG ys ATV GUS irate cclnctsom tated iaielidls | 112 

Osi eadthke Re ee os ak = an Ca: (oe ee ee rn | 64 

Dime by Oe/ =, 26 (Braces ccnnc, ee eee | 171 

1 ee Pa yGe; 2 ANNs arid tate patente sti nataeia tee, | . 432. 
Ciaseted Fos gt) 6a, 9 0 err re oer er | 192 

A siitdy lA by 6 | <2 \Siile Por platform acca. dyannna tad | 96 

SG peices. P2vy de) Re BLOG ete. ynictert isan b hance sata cate otal | 864 
16 eee |2 by 12; 12 |Front and back walls of platform..| 384 
| | | Total feet, board measure......| 4,081 
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TABLE 33.— Cost of ore-storage platform and trestle (fig. 1) 


Rails, 12—pound, 200 feet, 800 pounds at $0.04... cc ccc cccetnerecteverertitenesneeed: |___32 00 
shasta ares i Senet cee ese i tant a ete ake anaes | 232.00 


TABLE 34.— Cost of accessory equipnent 


Platform scale, steel, 22 by 9 feet, weight 5,400 pounds... ee |$ 621.00 
BSCS a taco eat cpg hac int ateclaleeemtvet ons acho wl cinta met i | 110.00 
Platform, €00 feet, board measure, at $50 per thousand... cueneenaeees! | 30.00 
Pit excavation, 28 cubic yards at $1 per cubic yard. ccccteeccteeeeeee, cde Sauasve: | 28.00 
Pit excavation, 8 cubic yards at $12 per CUDiC Yard lcceccccccseteteteteeecetetceee, | 96.00 
FE 1 Oi shen tac tetas tose ese cece c ew act Desa han he eae ea eae Rn eee | 75.00 
roe Gao) UY <1: ae eae Se aT ee ee ROS On Set Ae one Oe eT a OR oe ee oe oe | 25.00 

Shop and oilestorage house, 10=— by 20— by 10-—foot building, timber and corrugated | 

AFON CONSEPUCTION..00. oi ccccccccsceescceecteveeestenteesnese. asia cau tite sie sine ene st ott dies nee hele | 125.00 

Sundry tools, saws, hammers, Stillson wrenches, CtG. occ ccc cece needa ett eee ces | 100.00 

Electric hot—plate Aryor...cecccccccccccccsccccessevscevstevseeevessteseevssecseuevsvesseeeccssevisvsseuseevsstvevevsveniverevtteen | 40.00 

Transformers and fused CULOUtS 00. ecccceececcectceceecceecuteseesecvertevsecsrstecestetiteecttserttetectretee | 482.00 

Two-pole transformer station with cross arms and platform.......... ssecaethSecacioaslaenlsesatattene gies | 45.00 

Distribution poles in Yard k. ca cice a peas toc iteh es arts ee A es ctl |. 75.00 

Mine car, 20-cubic-foot, roller bearing... cece ec cesses itensscotiterntreeetien |_109.00 

OU aerate shoes ed dear tie telesales einen cana aad ene eee meena: [1,952.00 
TABLE 35.=— Summary of timber lists a/ 
|Table |Figure| 
a structure nunber|nunber|B Board feet 
Approach to receiving bins................ | 7 | 3 | 36,6€0 
RECsiVing bins eiiacie deen st | io] 4 | 7,933 
Conveyor gallery to sampling mill.| 16 | 6 | 5,922 
Sampling millstones ia: | 20 | 7 | 4,804 
Conveyor gallery to storage bins...| 25 | 10 | 5,555 
Storage BANS... cccccceccecseesseeeeeseees | 29 | 11 | »b/8,849 
Storage platforms...0..00..00.0ceccccecee. | 32 | 1 | 4,081 _ 
Total Ward: LOC tox cimiinaciinenieeiamribens | 73,824 
a/ Timber required for the sampling works (except assay 
office). 
b/ If bin B is not constructed, deduct 1,184 board feet. 
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TABLE 36.— Summary of costs 


|Table | 
| number| Cost 
ASSAY 30001 CO) caret ne aicstenea pani meat eee aite | 6 |$2,045.00 
Approaches to receiving binsS.........0......cce ee | 9 | 2,606.00 
RoCei vine Diggins te itelapt ee ee ness etein: | 12 | 1,031.00 
Crusher And Pi tca.kini die, dimniainnon. inpdderewaumatarants | 15 | 2,252.00 
Conveyor to sampling mill and gallery.................. | 19 | 1,871.00 
Samp MINE tas aici eaten mene einaten denne dtc | 24 | 4,776.00 
Conveyor to storage bin and gallery.........0.... | 28 | 1,736.00 
SUOPA be DING sire. cidcahivctten ates: necienhbaed aiaceeeal gale | 31 | 661.00 
Ore storage platform and trestle... | 33 | 232.00 
Accessory equipment............... b aieaetaieaptinacasstacaiaes | 34 |_1,952.00 
TO et erect ail aesteimsth aes ihn teiea acer det up cicioa el ges ectenientlan |19, 162.00 
Contractor's profit, 10 percent... cee eeeee | 1,916.00 
Engineering and supervision, 5 percent.........cccccceceees |___ 958.00 
Grand total cost of complete sampling plant................ |22,036.00 


The foregoing estimates were made for firsteclass construction and equipment throughout 
the plant on the most costly type of site for the construction of the plant; the design is 
for the most efficient operation of the works. 

With Diesel-electric power, the cost would be increased by $2,981 ($3,633 minus $652), 
and with direct drives by two gasoline engines converted to use fuel oil, by $623, ($2,154 
plus $445 minus $1,976). If two gasoline cugines were used for power, the total cost would 
be decreased by $611 ($1,976 minus $920 minus $445). A further saving of $257 could be made 
by driving the conveyor to the storage bin from the line shaft. 

A considerable saving in the cost of the ramps could be obtained with the same standards 
if the receiving bins were built on a hillside location. Moreover, if the trucks, after 
being unloaded, were required to back down, about 40 percent ($1,000) of the cost of the 
approaches to the receiving bins could be saved. Should the receiving bins be eliminated 
from the flow sheet, the costs of the ramp ($2,606) and of the receiving bins ($1,031) could 
be saved, with the additional expense of a short earth ramp and a platform, amounting to 
about $200 —- a net saving of $3,457. 

A further saving of about $2,850 could be effected by using bucket elevators instead of 
belt conveyors. A bucket elevator for the service required with the necessary housing, 
would cost $480 erected. Bucket elevators for this service are not recommended by the auth— 
ors, however. 

A plant driven by two gasoline engines, with no receiving bins, and two bucket elevators 
would cost: 


Sampling mill............. A gecobea sh 2creniadeh aiay ean herent $4,776.00 
CYUSNG CAO. DIG ct keene cite ates Maun 2,202.00 
Storage bins and platform.......0..00.0000000.. 893.00 
Two bucket elevators... cee 960.00 
Accessory equipment... cccccce secs eees 1,952.00 
ASSAY “OLLLCC isis ii oot cete cin eereieeen Heeeasidiiedad 2,045.90 
12,878.00 

Saving by using gasoline engines............ 611.00 
12,267.00 

Contractor's profit, 10 percent.............. 1,227.00 
Engineering and supervision, 5 percent 613.00 
ORO eine ncnced atten seated penal asanrnetarreh oe ane: 14,107.00 
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